ou = “To the solid ground. 
OE] Of nature trusts the Mind that tusdds for aye."—Wordsworth 
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LONG WORKING 
DISTANCE 
ATTACHMENT 


. +» provides a working dis- 
tance of 12°8 mm. between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm. objective. 

A further important fea- 
ture is that the use of 
this attachment eliminates 
image reversal and thus 
further facilitates examina- 
tion and manipulation of 

an specimens. 
W27 NEWTON & CO., LTD., 72 WIGMORE ST., LONDON, W.! 
Associated with Metropolitan-Vickers Electrical Co., Led. ' 
Member of the A.E1. growp of companies 
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PRECISION MEASURING INSTRUMENTS 


A.C. and D.C. Potentiometers 
A.C. and D.C. Bridges 
A.C. and D.C. Stabilisers 
Resistance Boxes 
Resistance Standards 
Inductance Standards 
Sensitive Galvanometers 
Standard Cells 
D.C. Amplifiers 
Strain Gauge Equipment 


H. Tinsley & Co. Ltd., Werndee Hall, London, $.E.25 
Telephone: ADDiscombe 1400 & 3680 








eMicroprojection through 


your own microscope . 


4; The PROJECTOLUX 


The Projectolux tluminating 


= puTs ANY 
STANDARD 
_ microscope 


is_ideal for 


micro- illumination, micro-projection, micro- 


drawing and photo- micrography. 
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THE SCOPE OF THE RB.4 PUMP 


The famous EDWARDS RB.4 (Vacuum 10-0 cm. Hg 
Pressure 15 Ibs./sq.in.) covers a wide range of vacuum 
and pressure duties, but its performance for speciaj 
applications can be improved by the standard accessories 
described :— 

7 ONLER BAFFLER. En- 6 OIL DRIP-FEED 


sures continuous lubrica- LUBRICATOR. 4 less 
tion without loss of oil. expensive device than the 











Permits a lower vacuum, oiler baffler for obtaining 

4 cm. Hg. maximum lubrication and 
2 Vacuum _ CHECK performance. 

. Maintains vacuum : 

in — when pump is 7 a ee saan 

stopped. foreign matter . ans 
3 PRESS URE CHECK moisture when aspirating 

VALVE. Maintains pres- contaminated gases. 

sure system when pump is 

stopped. 8 AIR INLET FILTER. 
4 VACUUM GAUGE Protection from dust 

AND ADAPTOR. An when on continuous 


easy reading, dial gauge compressor duties. 


calibrated 0-760 . Hg, 
4 0-30" —— a 9 ADJUSTABLE LEAK 


and 
VALVE. For aut i 
5 PRESSURE GAUGE setting of vacuum ‘etesien 
AND ADAPTOR. An 40-760 mm. Hg. Should 
easy reading, dial gauge be used with vacuum gauge 
calibrated 0-20 Ibs./sq. in. (No. 4). 








W. EDWARDS 


for better vacuum service ...  & CO. (LONDON) LTD., LONDON, 5S.E.26 


TEL.: SYDENHAM 7026 (8 LINES). GRAMS: EDCOHIVAC, SOUPHONE, LONDON 


“SCALAMP” 


PORTABLE SELF-CONTAINED 


GALVANOMETER 


FOR RESEARCH AND INDUSTRY 
Absolute Measurement « Null Detection 











Cat. Nos. N.T. 7901/S—7904/S 


: Taut-suspension reflecting vanometer with built-in 
Critical Sensitivity—Direct 4 - 











Cat. No. anon bare sn Scale Reading meine —— and scale. Mounted in plastic a — 
(Ohms) (Ohms) | mm/uA| mm/uV | pA/mm anti-vibration feet. 14cm. scale graduated in —_ 

metres with side and centre zero. Six-position switch 

NT. 7901/S 22 220 16 0.73 0.0625 | providing direct connection, sensitivities of X 1, X 0.05, 


Xo.01 and X0.001 with critical damping, and shorted 

ition for transport. Spotlamp bulb removable without 

NT. 7903/5] 400 | 8000 | 9 | o22 | oon | P™- xsi bias aa sm 

opening case; operated from 200-250 volt A.C. mains 

NT. 7904/S | 1,300 24,000 180 0.14 0.0055 | via built-in transformer or from external 4-volt battery. 
Size approx. 74” x 114” x 64”. 


NT. 7902/S 100 1,400 40 0.40 | 0.025 


























SPECIAL FEATURES 
* Period—Two Seconds. * No levelling required. ~ 
* Built-in shunt. * A.C. mains or battery operation. " 
Our latest catalogue which lists a wide range of Galvanometers SCIENTIFIC INSTRUMENTS 
and accessories is available 
w. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE, ENGLAND 
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INDUSTRIAL RESEARCH 
ASSOCIATIONS AND THEIR 
FUNCTIONS 


LTHOUGH the Department of Scientific and 
Industrial Research has from its inception acted 
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169 as a watch-dog on the expenditure of public money 
on the industrial research associations of Great 
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Britain, for long its main concern has been to 
encourage research in industry and to make industry 
Page realize how vital research is to its survival. The 
yes Success which has attended the Department’s efforts 
766 in that direction has in itself led to a more critical 
767 view of the work of the research associations, and 
768 such an attitude has in recent years been encouraged 
by the realization of the demand which the work of 
770V about forty research associations inevitably entails 
774 0n the limited scientific and material resources of the 
country during the post-war years. The demands of 
LL. the rearmament programme and the present financial 
777 ‘stringency have both contributed to sharpen that 


pe attitude, though it is still true to say that the question 
of the most appropriate use of scientific and material 
783 Yesources is far more important than the purely 


786 financial aspect. 

The report on the work of the British Leather 
786 - ea 
737 Manufacturers’ Research Association for the leather 
788 industry, which has recently come from a Survey 
788 Panel set up by the Department of Scientific and 


789 : 
Industrial Research in November 1950 to review the 
759 Tesources, facilities and programme of the Research 
et Association in relation to the scientific, technological 
1 


and economic needs of the industry*, is a new and 
792 welcome departure, but one clearly foreshadowed by 
792 comments of the Advisory Council in the Depart- 
793 ment’s annual report for 1948-49, and indeed earlier 

by some observations in the third report of the 
794 Advisory Council on Scientific Policy in 1950. As 

Sir Ben Lockspeiser, who himself acted as chairman 
795 of the Panel, indicates in a foreword, it is a sample 
7% survey conducted to determine also the validity of 
797 this means of correlating research with economic 

needs and assessing the appropriateness of the balance 
798 of e‘fort between fundamental research, information 
799 and day-to-day services, and applied science in a 

particular industry. The survey records the history 

and achievements of the Research Association during 
sco the past thirty years, reviewing the organization of 
the industry and its scientific and technical back- 
ground. Although membership of the Panel was 
ay largely drawn from the Department of Scientific and 
Industrial Research and from the Research Associa- 
tion itself, its membership was sufficiently compre- 
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hensive of all interested parties to give full weight to 
its discussion of major economic problems ; it was also 
able to assess the opportunities for improvement and 
the bearing of the work of the Research Association 
on the economic needs of the industry, as well as on 
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the Panel itself, the United Tanners’ Federation and 
the British Leather Federation made substantial 
contributions to the final report. 

Glancing first at the growth of the Research 
Association itself, the survey notes that while the 
Research Association had 207 full and 71 associate 
members, with a graduate staff of 25 and an income 
of £47,000 in 1950, its membership still represents 
only 50 per cent of the production of the industry. 
Nevertheless, past work of the Association is estimated 
to be benefiting the industry to the extent of some 
£300,000 per annum, of which £125,000 is attributed 
to the maintenance of quality of heavy leather pro- 
duction and £70,000 to the use of the paraffin 
degreasing process. Ultimate savings in upholstery 
leather and in bookbinding leather are put at £35,000 
and £50,000 annually, respectively. The present 
distribution of effort is estimated by the director as 
30 per cent on fundamental research, 24 per cent on 
liaison, 21 per cent on processes, 13 per cent on raw 
materials and finished products and 7 per cent on 
library and information. The 3-5 per cent expended 
on productivity and 1-5 per cent on machinery are 
expected to increase as the work of the recently 
formed engineering section develops, and it is 
estimated that the thirteen major items in the 
Association’s present programme offer eventual 
annual savings of £500,000 for their annual expend- 
iture of £29,000. ‘To carry out its present urgent 
programme of work, however, the Research Associa- 
tion needs to double its present subscription income 
of £30,000, drawn from an industry with a turnover 
of £87 million and a wage-roll on production alone of 
nearly £9 million. 

Although the Survey Panel did not investigate, as 
did Prof. R. 8S. Edwards in his recent study of the 
economic aspects of the research associations, the 
reasons for the inadequate financial support which 
the Research Association receives from the industry 
it serves, some attention was given to the possibilities 
of increasing the membership. It is frankly admitted 
that the effort of the Research Association tends to 
be spread too thinly over too many subjects, and 
some pruning of the programme is recommended as 
necessary to do justice to the needs of the industry. 
There are severe limits on what could be done to 
attract new members by seeking to satisfy too many. 
This is a problem common to research associations, 
and the Survey Panel rightly emphasizes the im- 
portance of selecting the right problems and con- 
centrating effort on a limited number of items of 
outstanding technological and economic importance 
in each major section of the industry. 

Provided that adequate resources are available to 
tackle the selected projects, this in the long run is 
the surest way of attracting support; and not the 
least merit of this survey is the challenge it throws 
down to the industry to criticize or approve of the 
selected targets. If the selection is at fault and the 


reasons given for their selection are unsound, no 
section of the industry can disclaim responsibility 
for pointing out exactly where misjudgment has 
occurred ; and the responsibility lies on the non- 
member as much as on the members of the Associa- 
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tion. Apart from this, the Survey indicates clearly 
the sections of the industry where the Association js 
most poorly supported, and the Council of the 
Research Association is already considering what 
could be done to meet the special needs of these 
sections. Other possibilities of increased support are 
visualized among the fellmongers of foreign or 
imported skins or of domestic pelts, among tanning 
extract manufacturers and among makers of dyes 
and finishes; but the survey’s estimate that the 
total expenditure by the industry on research and 
development is not more than five times the £50,000 
expenditure of the Research Association suggests 
that the industry has a long way to go before 
it can be described as being, in any adequate sense, 
research-minded. 

For this position, another factor besides the very 
small size of most of the firms which are non-members 
may be responsible. Including in its survey the 
recruitment, training and position of technologists, 
the Panel reached the conclusion that the supply 
both of scientific men and of technologists is in- 
adequate for the needs of the industry. The absence 
of a sufficient number of such trained minds capable 
of recognizing both the significance of new advances 
and the problems which require investigation can 
impede both the furtherance of research itself and 
utilization of existing knowledge. It is not clear from 
this Survey whether the Research Association finds 
difficulty in recruiting the staff it needs, but in the 
establishments at Leeds, London and Northamp- 
ton the leather industry appears to be well provided 
with institutions capable of training the technologists 
required. On the evidence of the present report, 
there may well be less need in the leather industry 
than in some others for the Research Association to 
contribute in this direction by interchange of staff. 
None the less, the educational function of the Research 
Association will evidently be important for a long 
time to come; and apart from the question of 
selecting the right projects for research, the dis- 
tribution of research effort must be constantly 
scrutinized from the point of view of educating the 
industry as to the importance of research. 

The core of this report is the analysis of the dis- 
tribution of the effort of the Research Association 
which is given as Appendix I, and the attempt made 
therein to assess the value of past and present work. 
This review has, of course, to be set beside the exam- 
ination of the present economic problems of the 
industry contained in the body of the report, where 
stress is laid on the scope for savings afforded by the 
avoidance of warble damage to hides and in the 
improvement of flaying and salting of hides, calf 
skins and sheep pelts. It is estimated that damage 
to the extent of about £500,000 could be prevented 
with reascnable care, and a further recommendation 
in this section of the report is that the Council of the 
Research Association should consider further the 
proper scale of research and development work in 
both natural and synthetic tanning materials- 
a development which might hold possibilities of 
further support from the tanning extract manu- 
facturers. 
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Looking at the past and prospective research 
programmes of the Research Association, the review 
suggests that about 50 per cent of the fundamental 
work is of the long-term type, which will ultimately 
pe published in periodicals devoted to pure and 
academic research; the remainder is expected to 
modify the approach to applied subjects within five 
years. Viewed as a whole, the Association’s main 
affort is undoubtedly directed towards increasing 
control over existing processes or improving them 
generally ; even the 12-6 per cent of effort devoted 
toraw materials and finished products is also mainly 
concerned with existing processes. This distribution 
is not seriously challenged by the Survey Panel ; 
besides the suggestion regarding the development 
and evaluation of new natural and synthetic tanning 
materials and new methods of tanning already noted, 
its only concrete proposals are for consideration by 
the Council of the continuation of work on the 
advantage or otherwise of accelerating the vegetable 
tannage of heavy leather, and for greater effort 
towards finding new processes, or radical alterations 
to existing processes. It is suggested that the latter 
in particular might be welcomed by some of the 
larger firms. As example, it cites the improvement 
of the abrasion and wear resistance of sole leather, 
particularly in view of the development of American 
resin rubbers, which do not absorb moisture from the 
feet and also possess greater abrasion resistance than 
leather. 
The future prosperity of the leather industry in 
Britain may well depend on the prosecution of far- 
sighted investigations of this type, and in detailing 
and analysing the research plans and programmes of 
the Association with such frankness, the Department 
of Scientific and Industrial Research has gone well- 
nigh as far as can reasonably be expected to show 
what return is being received from this annual 
expenditure of some £20,000 of public money. Any 
suggestion that such expenditure has been neither 
wise nor worth while must in future be sustained by 
pointing to projects upon which effort has been 
injudicious or wasteful, and also by constructive 
proposals for more fruitful lines of work. Apart from 
this, the recapitulation of the achievements of the 
leather Manufacturers’ Research Association, notably 
in the control of heavy leather tanning, the use of 
the aqueous paraffin degreasing process and in the 
protection of both upholstery and bookbinding 
leather, are set forth in a form which should facilitate 
the educational work which is still the major problem 
in securing the full co-operation of the whole industry 
and the increased application of existing knowledge. 
The dominant impression left by the Survey is, in 
fact, that the effort of the Research Association is dis- 
tributed with reasonable judgment; but that the 
leather industry illustrates to the full the characteristic 
weakness of much of British industry at the present 
time. As Sir Henry Tizard insisted four years ago, 


the real need is to secure the increased and effective 
application of existing knowledge. In a considerable 
section of the leather industry, as so often elsewhere, 
that is hampered, especially in the small firm, by 
the absence of men with sufficient scientific and 
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technical knowledge to appreciate the significance of 
new advances. The implementation of some of the 
recommendations of this report—as, for example, 
publicizing the best equipment and methods of 
flaying and preserving hides and skins, the further 
steps to be taken to apply existing knowledge to 
their improvement, and the application of mechan- 
ization and production engineering techniques to the 
processes of the industry—depends largely on the 
solution of this wider and much more general 
problem, to which the Department of Scientific and 
Industrial Research is known to be addressing itself. 


ADVANCES IN ENZYMOLOGY 


Advances in Enzymology and related Subjects of 
Biochemistry 

Edited by F. F. Nord. Vol. 10. Pp. ix+533. (New 

York and London: Interscience Publishers, Inc., 

1950.) 60s. 


R. T. ASTRUP contributes the first monograph 

out of a series of nine which constitutes this 
volume of “‘Advances in Enzymology’’. His article 
(with 328 references) consists largely of a review of 
recent work on the very important problems of blood- 
clotting and related processes. He considers briefly 
the early history of experimental work on the subject 
and proceeds to discuss the role of thrombokinase, 
which is a complex of a lipoid substance with a 
protein, and of calcium ions in the phenomenon of 
coagulation. The new observations that have arisen, 
concerning the conversion of prothrombin into 
thrombin, as a result of the widespread use of blood 
transfusions and dicoumarol medication and the 
various factors influencing thrombin formation are 
reviewed. The transformation of fibrinogen into 
fibrin in the clotting process, and the inhibition of 
coagulation by heparin, are fully discussed. 

Dr. F. C. Happold surveys in an article of thirty 
pages the progress that has been made in the 
elucidation of the reactions of bacteria (chiefly EZ. 
coli) that lead to the conversion of tryptophane into 
indole. He discusses the early studies on indole 
formation, pointing out that the mechanism earlier 
formulated, which involved a fission of the indole 
nucleus of the tryptophane molecule and its sub 
sequent reformation, could not be maintained. All 
recent work points to a rupture of the linkage 
=C,—Cs= into =CH + =CH. The mechanism for 
this type of rupture is discussed, and the role of 
pyridoxal phosphate as a coenzyme in the reaction is 
considered. The various phenomena involved in the 
tryptophanase reaction—such as the action of in- 
hibitors, the effects of indole and tryptophane 
derivatives, the importance of the integrity of the 
alanine moiety attached to the heterocyclic indole 
group, and the effects of the presence of phenyl- 
alanine or tyrosine in culture media—are all dealt 
with in considerable detail. 

Drs. J. Roche and Nguyen-Van Thoai review in 
an interesting chapter of thirty-nine pages (149 
references), written in French, the field of alkaline 
phosphatases. Both authors have contributed much 
to this important subject in recent years. 

A timely article is that of Dr. W. Z. Hassid and 
M. Doudoroff on the synthesis of disaccharides with 
bacterial enzymes, a subject to which the authors 
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have made very valuable contributions. They discuss 
the adaptive enzyme, named sucrose phosphorylase, 
which controls the reversible reaction, sucrose + 
orthophosphate = glucose-l-phosphate + fructose, 
that occurs in such organisms as Leuconostoc mes- 
enteroides, Pseudomonas saccharophila and Pseudo- 
monas putrefaciens. They describe its preparation 
from P. saccharophila and its properties, such as its 
specificity with regard to the glucose portion of its 
substrates, its ability to cause disaccharide synthesis 
from glucose-l-phosphate and l-sorbose or d-xylo- 
ketose or l-araboketose or l-arabinose, and _ its 
inability to combine galactose-l-phosphate, or 
mannose-l-phosphate, or xylose-l-phosphate with 
fructose. The article contains much of value to all 
interested in the biological synthesis of disaccharides. 

Aspects of streptomycin and other Streptomyces 
antibiotics are dealt with very competently in a 
twenty-page article by Drs. N. G. Brink and K. 
Folkers. They deal, in this review, with the salient 
features of the isolation of, and the researches that 
have been carried out on, some of the outstanding 
antibiotics (including chloromycetin, aureomycin and 
neomycin) produced by the Streptomyces group of 
organisms. 

A most valuable article is that written (in German) 
by Drs. C. Martius and F. Lynen on the tricarboxylic 
acid cycle. They present certain historical aspects, 
that are not always appreciated by workers on this 
subject, and discuss a variety of topics bearing on 
this metabolic process. These include the occurrence 
of the citric acid cycle and the breakdown of acetate 
in yeast, the mechanism of the condensation reaction 
between the ‘2 carbon fragment’ and oxaloacetic acid 
and the parts played by the ‘2 carbon fragment’ in 
metabolism, the properties of aconitase, and the 
general significance in metabolism of oxalosuccinic 
acid, including its production from «-ketoglutaric 
acid. New observations not hitherto recorded in the 
literature are included in the article. 

The next article, also written in German, is by Dr. 
‘'. Bersin, who has prepared a most comprehensive 
review of a hundred pages (391 references) on the 
chemistry and biochemistry of sulphur-containing 
compounds in plants. He discusses the metabolism 
of inorganic sulphur—dealing with substances such 
as sulphur, sulphates, polythionates and hydrogen 
sulphide, organic sulphur compounds (including 
sulphur-containing carbohydrates, amino-acids, pep- 
tides and proteins) and such substances as penicillin, 
biotin, thiamine and ergothionine. The article is of 
considerable importance to all workers in the field of 
sulphur metabolism. 

Dr. W. G. Frankenburg presents, in an interesting 
and informative article of 116 pages (248 references), 
the second part of his report on the chemical changes 
taking place in the harvested tobacco leaf, the first 
part having appeared in 1946 in Vol. 6 (pp. 309-387) 
of “Advances in Enzymology’. This extensive 
review is concerned with a description of the ferment- 
ation and ageing processes that are found in the 
harvested tobacco leaf, and with details of the 
chemical and biochemical changes occurring during 
these processes. Dr. Frankenburg comments on the 
fact that, although our present knowledge of the 
chemistry of tobacco fermentation is far from com- 
plete, certain conclusions with regard to the improve- 
ment of smoking qualities have been reached. Among 
these is the conclusion that a successful fermentation 
seems to serve, primarily, the purpose of removing 
substances which, in smoking, yield irritating and 
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undesirable products. Thorough processing of the 
tobacco, including its fermentation, results in the 
disappearance of considerable amounts of proteins, 
amino-acids and alkaloids, but very much more 
detailed work is required before the fermentation and 
ageing processes can be described satisfactorily. '[he 
article is of considerable value to all interested jn 
the possible pathological effects of heavy tobacco 
smoking as well as to the plant biochemist. 

Dr. C. E. ZoBell deals finally with the assimij- 
ation of hydrocarbons by micro-organisms. This 
most interesting article describes how all kinds of 
hydrocarbons are attacked by micro-organisms- 
for example, Pseudomonas cruginosa that attacks 
cyclohexane, Bacterium hidium that oxidizes kerosene 
and ethane, and Actinomycetes oligocarbophilus that 
assimilates aliphatic hydrocarbons, various _baciilj 
that flourish on benzene, toluene and xylene, ete, 
Dr. ZoBell and his colleagues have isolated from 
marine sediments bacteria that oxidize naphthalene, 
anthracene and many other hydrocarbons. It is 
obvious that the study of the mechanisms present in 
micro-organisms that can attack such hydrocarbons 
as the ligroins, petroleums, lubricating oils, fuel oils, 
paraffin waxes, tars, etc., opens up a wide and most 
fascinating field in the realm of enzymology. 

J. H. QUASTEL 


SOME GEOLOGICAL PIONEERS 


Giants of Geology 

By Carroll Lane Fenton and Mildred Adams Fenton. 
Pp. xvi+334+16 plates. (Garden City, N.Y.: 
Doubleday and Co., Inc., 1952.) 3.50 dollars. 


“(NIANTS of Geology” is a second edition, revised 

and enlarged, of the authors’ ““The Story of 
the Great Geologists”, first published in 1945, and 
later included in a series of pocket reprints issued for 
the American troops. Conservative British readers 
may perhaps find the style in which the book is 
written irritating. It is evidently intended for a wide 
public, and chapter headings such as “Those Skeptical 
Seots’”’ and “Ex-Convict Professor’’ tend to belie the 
fact that the text is based on wide and well-informed 
reading of source material. 

The ‘giants’ whose life and work are described 
include both European and American geologists. 
About one-third of the book deals with the former, 
and contains little that will be new to British readers. 
The later chapters are mainly concerned with the 
pioneers of American geology. They provide a most 
interesting account of the development of geology in 
North America. Evidently those who were respons- 
ible for opening up the continent in a geological 
sense had to be, and were, mighty tough, to use their 
own idiom. In the early and middle years of the 
nineteenth century much of the country was unex- 
plored, and the geologists had all kinds of obstacles, 
physical and otherwise, to overcome, even to the 
extent of encounters with Red Indians. They often 


underwent great hardships; but their enthusiasm wa: § 


such that in some cases, rather than give up, they 


used their own resources or earned money in what-§ 
ever way was open to them, in order to keep going. § 


In this book the reader will learn about the activities 
of T. W. Powell, one-armed veteran of the Civil War, 
who carried out an epic exploration of the Green and 
Colorado Rivers (which may recall to some British 
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readers the adventurous spirit of the late Prof. J. W. 
gregory of Glasgow). Here, too, he can read about 
James Hall, whose paleontology of New York ran 
to thirteen volumes, for which the State of New 
York, in one year alone, appropriated 83,000 dollars. 
Yet Hall was no geological anchorite, but could 
“eurse with the art of a river pilot’’, and always had 
a shot-gun at hand to emphasize an argument. The 
geological exploration of the 40th Parallel carried out 
by Clarence King was another great adventure. The 
story is told, also, of Sir William Logan, who founded 
the Geological Survey of Canada, though at an earlier 
date he was closely associated with the Geological 
Survey of Great Britain in the first systematic 
examination of the South Wales coalfield. Again, 
though there can be few British geologists who are 
unfamiliar with J. D. Dana’s classic “‘System of 
Mineralogy”, the seventh edition of which is now 
appearing, it is probably news to most that the first 
edition was published so long ago as 1837, and that 
its author took part, as a scientist, in a voyage around 
the world, before the second edition appeared in 1844. 

Here, then, is a book which should provide pleasant 
leisure reading for geologists in any country; and 
for those who may be tempted to learn more about 
the achievements of these early workers, each chapter 
is provided with a bibliography. In the text the 
serious student of the history of geology will find 
occasional slips that need correction ; but these need 
not detract from the enjoyment which the book will 
surely provide for most readers. Some, however, who 
are familiar with Raeburn’s delightful portrait of 
James Hutton, will be at a loss to understand why 
this was not reproduced, instead of an imaginary and 
not very attractive drawing of Hutton, based, it is 
stated, partly on the Raeburn and partly on a draped 
bust. 


X-RAY DIFFRACTION 
PHOTOGRAPHS 


The Interpretation of X-Ray Diffraction Photo- 
graphs 

By Dr. N. F. M. Henry, Dr. H. Lipson and Dr. W. A. 

Wooster. Pp. ix+258. (London: Macmillan and 

Co., Ltd., 1951.) 42s. net. 


HE authors state that the primary purpose of 

this book is to help students and research workers 
to understand the theory and practice of the inter- 
pretation of X-ray diffraction photographs, and there 
is no doubt at all that those embarking on the study 
of X-ray crystallography will find the book most 
helpful. The interpretation of photographs is by no 
means the whole of X-ray crystallography, but it is 
a very essential part of it, and on the whole the 
authors have covered their subject and its necessary 
preliminaries very well indeed. The treatment is 
generally simple (usually geometrical rather than 
analytical) and benefits greatly from the use of a 
profusion of carefully selected diagrams, many of 
them specially drawn for this book and wherever 
necessary drawn to scale so that the student may 
make measurements on them directly. One good 
feature is the use of the same substance in illustration 
of several techniques, so that their interconnexions 
become clear, and another is the provision of examples 
for the student to work, solutions being given in an 
appendix. Among many commendable matters of 
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detail, one which deserves special mention is the full 
and clear discussion of the relationship between the 
hexagonal and rhombohedral systems, a topic which 
often presents difficulties to beginners, but which is 
too seldom presented to them in explicit detail. 

On the debit side it has to be said that the treat- 
ment is uneven as between different parts of the 
book, that the co-ordination of different chapters is 
not always satisfactory and that some of the biggest 
practical difficulties likely to be encountered by 
beginners are not dealt with at all. The extent to 
which the last point can be regarded as valid criticism 
depends upon the scope expected of a book entitled 
“The Interpretation of X-ray Diffraction Photo- 
graphs”; in most of the book the authors seem to 
take the view that it is not part of their task to teach 
the student or research worker to deduce from bad 
photographs how to get good ones, nor to give him 
guidance on what photographs to take. It is true 
that the procedure for correcting the setting of 
mis-set crystals is implicit in the full discussion on 
the study of orientation in single crystals in Chapter 8, 
but. experience suggests that a simplified discussion 
at an earlier stage in the book (preferably with an 
example) would have been much more useful to the 
beginner. Apart from the difficulties of accurate 
setting, the first major problem which confronts the 
beginner who has to handle the products of organic 
chemistry rather than the robust and relatively well- 
crystallized specimens of mineralogy is likely to be 
how to determine the system to which his crystal 
belongs, and how to find the true unit cell with the 
least wastage of X-ray film (an important economic 
point). His crystals are perhaps fine needles and he 
has no difficulty in getting well-set needle-axis 
photographs ; what can he deduce from them and 
what does he do next? A discussion of this and 
similar problems would have added greatly to the 
value of the book ; as it is, the student will not get 
much guidance even on so important a matter as the 
determination of the 8 angle of a monoclinic crystal, 
no X-ray method for which appears to be given. 

Descriptions and discussions are not always as 
precise as they should be, and a minor source of 
irritation is that concepts are sometimes used before 
they have been defined, and without a reference 
forward; on the other hand, the cross-references 
have not always been checked. Thus, on p. 46 it is 
stated that “it is desirable to use a crystal of thick- 
ness such that the absorption factor is nearly unity 
for the reasons discussed in 2.5.1’’, but, in fact, the 
absorption factor is not mentioned in 2.5.1 (that is, 
section 5.1 of Chapter 2), and, so far as I have been 
able to find, the reasons referred to (which are quite 
important) are not given anywhere in the book. 

It is probably more important in a book of this 
kind to give references which students can find easily 
than to be meticulous about priority, and in any 
event first references to details of technique are 
particularly difficult to trace. Nevertheless, it is no 
bad thing to let students see that techniques which 
are older than they are can sometimes still be useful, 
and it is perhaps worth pointing out, taking two 
examples more or less at random, that the first 
references in the literature to collodion tubes to 
protect specimens (p. 170) and to focusing cameras 
(p. 174) are respectively at least seventeen and 
twelve years earlier than those given. 

The criticisms made above should not obscure the 
fact that this is a valuable addition to the literature 
of X-ray crystallography. The book is well produced 
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and I have observed only one misprint and two 
or three minor errors of fact. The price is not 
unreasonable on current standards, particularly 
having regard to the wealth of illustrations. 

E. G. Cox 


OUR REMOTE PREDECESSORS 


Prelude to History 

A Study of Human Origins and Paleolithic Savagery. 
By Adrian Coates. Xviii+289+3 plates. 
(London : Methuen and Co., Ltd., 1951.) 22s. 6d net. 


HE attitude of prehistorians to their subject has 

changed considerably in the past thirty years. 
As a result, many of the classic treatises are now out 
of date. Much more has actually been discovered, 
and there is more evidence available to back up 
intelligent guesses as to the outlook of the remote 
folk of prehistory in respect to matters for which no 
actual relics could survive. It is still true to say that 
we can with safety go no further than the implements 
will take us as regards “our fossil-forerunners” of 
lower palzolithic times ; but when we come to “our 
forerunners” of the upper palzolithic and mesolithic 
epochs we can legitimately fill in many gaps—we 
can clothe to some extent the dry bones of factual 
evidence with flesh and blood. Of course, this is still 
more the case with “our ancestors” of the neolithic 
and early metal ages. 

From time to time it is very necessary and refresh- 
ing to stand back and take stock of what is known 
as a whole—a task for which the professional 
specialist often knows too much of details, sometimes 
nearly irrelevant, and as a result any general book 
written by him tends to lack balance. Such a survey 
is best undertaken by an intelligent and really 
knowledgeable amateur of the subject: one who has 
read widely but whose nose is not so close to the 
wall—perhaps himself adding brick to brick of 
knowledge—that he cannot see the proportions and 
scope of the edifice itself. The author will need a 
selective judgment, an eye for essentials, if his survey 
is to convey a correct impression. To my mind, such 
a book is to be found in ‘‘Prelude to History”, and 
Adrian Coates is to be congratulated on having 
written it. The work is well illustrated and gives a 
very good picture of what is now known of human 
life and habits before neolithic times. An attempt, 
too, has been made to link up the various cultures 
with the type of folk who evolved them, and the 
small sketches of the various skull forms are not the 
least valuable part of the work. 

After a short foreword by my colleague and former 
pupil, Dr. G. E. Daniel, there is a general introduction, 
and next the stage is set upon which the various 
cultures of western Europe will play their parts. 
This naturally involves some geological considerations, 
but these questions are dealt with in a simple manner. 
The problems of the evolution of man and early 
paleolithic times are next considered, and the way is 
then cleared for an account of late paleolithic cul- 
tures, the various racial groups concerned, and the 
wonderful art of this period. A chapter on the 
primitive mind and another on primitive society 
follow. Here, of course, the author passes more into 
the realm of the hypothetical. But there is much 
food for thought in this part of the book. Finally 
the author leaves the hunting economy and con- 
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siders the relationship between the older food 
collectors and their food-producing successors. 

As I have said, ‘Prelude to History” gives a very 
useful general picture of the subject and embodies 
the modern approach to the study of these remote 
peoples. M. C. Burxirp 


FIELD CROPS IN THE UNITED 
STATES 


Field Crops 

By Howard C. Rather and Prof. Carter M. Harrison. 
(McGraw-Hill Publications in the Agricultural 
Sciences.) Second edition. Pp. ix+446. (London: 
McGraw-Hill Publishing Co., Ltd., 1951.) 47s. 


thee oa husbandry is a large enough subject in 
Great Britain; in the United States, with a 
much longer list of cultivated crops and the additional 
complications arising out of soil erosion, farm crops 
or agronomy covers a formidable range. The second 
edition of this book by the late Prof. H. C. Rather 
and Prof. C. M. Harrison, of Michigan State College, 
brings up to date their account, originally published 
in 1942, of the essentials of crop husbandry in the 
United States. The book is addressed primarily to 
college students taking up the study of agronomy 
and those working in related fields who need to 
appreciate the broad principles of the subject. The 
materia] is presented in text-book form, each chapter 
being followed by a list of questions bearing closely 
on the subject-matter, and a set of problems requiring 
more thought and wider reading. 

The subject is introduced by chapters dealing with 
soil conservation and management, including erosion 
control, fertilizers and rotation. This is followed by 
soil cultivation, and here the stress is laid on weed 
control. Several chapters are then devoted to the 
growth and management of legumes, forage crops 
and pastures, which depend fundamentally upon 
livestock, and this aspect of crop production is 
rightly given great prominence. To British readers 
who may be unfamiliar with United States agricul- 
ture, the relative importance of crops common to 
both countries such as alfalfa (lucerne), timothy 
grass, blue grass (Poa pratensis) and, in particular, 
white clover will be of interest. Of the last, the 
authors say that nearly all the white clover seed 
sown in the United States is used in lawn grass 
mixtures. It is interesting to note that no less than 
2} million acres in the United States are devoted to 
seed production of six leading legumes and grasses, 
and a valuable chapter is devoted to this subject. 

The remainder of the book deals with the important 
cereal, root and industrial crops, including cotton, 
sugar crops and tobacco, a useful feature being a 
series of maps showing their distribution throughout 
the United States. The material is carefully selected, 
much of it from the extensive literature issued by 
the State colleges, and references are given to some 
of the more important publications. 

The book gives an excellent view of a subject that 
is continually developing in mechanization, weed 
control and crop improvement. It does not overlook 
the impact of practical farm. affairs and economic 
forces which are at least as important as technical 
advances. It is well illustrated and has an adequate 
index. 
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Psychology and the Industrial Worker 
By E. G. Chambers. Pp. x+190. (Cambridge: At 
the University Press, 1951.) 10s. 6d. net. 


F the 119 references listed at the end of this 

book, fewer than a third concern work reported 
during the past decade. The investigators who 
receive the largest numbers of ‘mentions’ in the index 
of names are 8S. Wyatt, H. M. Vernon, E. Farmer, 
J. N. Langdon, T. Bedford, M. Culpin, May Smith, 
H. C. Weston, B. Muscio and the author himself. 
From these two facts alone, it is possible to draw 
the correct conclusion that the book is mainly about 
the pre-war work of the Industrial Health Research 
Board. As most of the original reports of the Board 
are nowadays difficult to obtain, and seem unlikely 
to be reprinted, Mr. Chambers has met a real 
need, and on this he is to be congratulated. It is 
particularly gratifying to have available a convenient 
summary of some of the early work of Dr. Wyatt, 
whose services to industrial psychology are in- 
sufficiently appreciated. 

But as “an attempt to examine the principles 
underlying the work of the psychologist in the 
industrial field’, the book is more than disappointing. 
Its scope is far too narrow, and its neglect of recent 
work far too great, for it to provide a satisfactory 
basis for any such examination. Indeed, it is difficult 
even to discern the principles the author claims to 
be scrutinizing. Moreover, when he moves away 
from the particular parts of the field of which he 
has first-hand knowledge, Mr. Chambers is apt to 
become embarrassingly naive (as in his chapters on 
guidance, selection and training) or even inaccurate 
(as on p. 149, where he says, “‘tests . . . are the sole 
material of the factor analyst’). The value of the 
book is further diminished by the fact that it has 
been used for the expression of some of the author’s 
political opinions. This is all a great pity, because 
mixed up with the chaff there is wheat, even in the 
least satisfactory chapters. A. RODGER 


Organic Reactions 
Vol. 6. Roger Adams (editor-in-chief). Pp. viii+ 517. 
(New York: John Wiley and Sons, Inc.; London : 


Chapman and Hall, Ltd., 1951.) 64s. net. 


Ci book is similar in style, arrangement and 
calibre to the previous volumes of this well- 
known and highly respected series. The ten chapter- 
headings (with authors’ names in brackets) indicate 
the fields which are covered: Stobbe condensation 
Johnson and Daub), preparation of 3 : 4-dihydro- 
isoquinolines and related compounds by the Bischler- 
Napieralsky reaction (Whaley and Govindachari), 
Pictet-Spengler synthesis of tetrahydrotsoquinolines 
and related compounds (Whaley and Govindachari), 
synthesis of zsoquinolines by the Pomeranz—Fritsch 
reaction (Gensler), Oppenauer oxidation (Djerassi), 
synthesis of phosphoric and phosphinic acids (Kosola- 
poff), halogen—metal interconversion reaction with 
organo-lithium compounds (Jones and Gilman), 
preparation of thiazoles (Wiley, England and Bahr), 
preparation of thiophenes and tetrahydrothiophenes 
(Wolf and Folkers), and reductions by lithium 
aluminium hydride (Brown). 

Each chapter contains a wealth of practical detail, 
and the tabular surveys of applications are carefully 
compiled and complete. There is, however, @ regret- 
table difference in the date to which the literature 
has been studied. This varies from the end of 1946, 
which really appears to be inexcusably remote, to 
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January 1950. Some of the chapter headings suggest 
that it is time to abandon the use of authors’ names 
as a trivial title for a reaction. 

The increase in price of the volumes from 4 dollars 
(248.) to 8 dollars (64s.) on ascending the series is 
noted with resignation. J. HONEYMAN 


Oxidation-Reduction Potentials in Bacteriology 
and Biochemistry 

By Dr. L. F. Hewitt. Sixth edition. Pp. viii+215. 
(Edinburgh: E. and 8. Livingstone, Ltd., 1950.) 
20s. net. 

HIS new edition of a well-known book, formerly 

issued by the London County Council but now un- 
der the imprint of a regular publisher, follows similar 
lines to the previous ones, and has been considerably 
enlarged. Its usefulness to a large circle of biologists 
is shown by its continued sale during the past twenty 
years, and no doubt it will continue to appeal to 
biochemists and bacteriologists who find it con- 
venient to have in one book the varied facts concern- 
ing oxidation and reduction in biological systems. It 
is possible that, now oxidation—reduction phenomena 
in biological systems have been more intensively 
studied and better understood, many will prefer to 
find their information in the more general text-books 
where oxidation-reduction reactions are treated as 
one example of many kinds. Nevertheless, this book 
remains a useful source of information on this aspect. 
In this edition the author has gone rather outside 
the field of oxidation-reduction, for example, in his 
discussions of enzyme inhibition, antibiotics and 
bacterial adaptation. Though no doubt. there is 
scarcely any biological phenomenon which is not in 
some way connected with oxidation or reduction 
processes, it might have been better to limit the 
discussions to cases in which the connexion is not 
indirect. There is an extensive bibliography, mainly 
to work earlier than 1942. 


Powder Metallurgy 

(Selected Government Research Reports, Vol. 9: 
Issued by the Ministry of Supply: Published for 
the Technical Information and Documents Unit of 
the Department of Scientific and Industrial Research.) 
Pp. iv+159+31 plates. (London: H.M. Stationery 
Office, 1951.) 188. net. 


HIS volume consists of ten reports of powder 
metallurgical investigations carried out in British 
government laboratories and research stations, and 
was published in September last. The titles of the 
reports indicate their subjects and are as follows : 
No. 1, the surface energies of metals and alloys ; 
No. 2, the examination of sintered metal components ; 
No. 3, some properties of engineering iron powders ; 
No. 4, production of iron powder by electrodeposition ; 
No. 5, German sintered iron bearings; No. 6, trials 
of sintered iron driving-bands for 20-mm. Oerlikon 
ammunition ; No. 7, sintered iron—copper compacts ; 
No. 8, an aluminium alloy made by powder metal- 
lurgy ; No. 9, notes on German developments in non- 
carbide powder metallurgy (1939-45); No. 10, the 
tensile strength of titanium at various temperatures. 
Five of the reports, Nos. 3, 4, 7, 8 and 9, were 
published in 1947 in Special Report No. 38 of the 
Tron and Steel Institute. Of the others, three are 
of great interest and value, namely, Nos. 1, 2 and 
10. It is useful to have the papers neatly bound in 
a single volume, but somewhat unfortunate that 
publication has been delayed so long. 
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THE EARTHQUAKE SERIES IN ST. KITTS—NEVIS, 1950-51 
WITH NOTES ON SOUFRIERE ACTIVITY IN THE LESSER ANTILLES 


By Dr. P. L. WILLMORE 


Department of Geodesy and Geophysics, University of Cambridge 


T about 18.15, local time, on December 27, 1950, 
the islands of St. Kitts and Nevis in the British 


West Indies were shaken by the first of a series of 


earthquakes which continued throughout January 
1951. Minor renewals of activity occurred in March 
and in May, and occasional tremors have continued 
up to the time of writing. Public apprehension was 
sharpened by the memory of the recurrent crises in 
Montserrat during the years 1934-36, and by the 
fact that earthquake swarms have been among the 
preliminary symptoms of most of the major volcanic 
eruptions in the archipelago. 

Early in January 1951 I was invited by the Colonial 
Office to investigate the development of the crisis, 
and to advise on any measures which could reduce 
the danger to the inhabitants. Preparations in Cam- 
bridge included the adaptation of a sensitive electro- 
magnetic seismograph for operation in St. Kitts, and 
the construction of metal parts for nine small shock 


recorders. I arrived in St. Kitts by air with most of 


the equipment on February 5. 
The assembly of the small shock recorders was 
completed in St. Kitts. The instrument consists 
essentially of a brass weight supported on beryllium-— 
copper leaf springs, and free to oscillate horizontally 
with a period of about 0-5 sec. It registers on smoked 
paper wrapped around a drum 
which is driven along a fixed 
screw by a rod attached to the 
hour shaft of an alarm clock. 
The lever which carries the stylus 
provides a static magnification of 
about 5, which gives usable 
records for earthquake intensities 
between 2 and 6 degrees on the 
Modified Mercalli scale. A vane 
attached to the lever moves in 
an oil dashpot and _ provides 
approximately critical damping. 

The electromagnetic seismo- 
graph was of a type which has 
been described previously’. It 
was operated in conjunction with 
a photographic drum _ recorder 
designed for daylight working, 
running at a speed of 46 mm./min. 
The instrument was capable of 
providing a velocity sensitivity 
of 500 cm./cm./sec. over the fre- 
quency range of 3-25 cycles/sec., 
but the microseismic disturbance 
was such that only about a 
thirtieth of this sensitivity could 
be used. 

Observations began with a mac- 
roseismic survey of the effects of 
the earlier tremors. Although more 
than 150 shocks are known to have 
occurred during the first month of 
the crisis, it soon became evident 
that two shocks, on December 29 
and 31 respectively, were outstand- 
ingly severe. The earlier shock was 
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felt most strongly in Nevis and appears to have been 
responsible for most of the damage to stone buildings, 
so that the survey was restricted to the effects of 
this tremor. Intensities on the Modified Mercallj 
scale are entered on the accompanying map, together 
with the isoseismal corresponding to an intensity of 
about seven degrees. At Basseterre in St. Kitts the 
shock was felt with an intensity of about six degrees, 
and at Antigua, fifty miles away, of three or four 
degrees. 

The isoseismal is convex towards the high-intensity 
side. As the complete line must be a closed curve 
surrounding the epicentre, this is evidently a local 
anomaly, probably arising from a tendency for 
buildings near the centre of Nevis to be on higher 
and rockier ground, and hence to have more solid 
foundations than the others. The distortion of the 
isoseismals prevents the focus from being located 
accurately ; but it could scarcely have been anywhere 
near the centre of Nevis, and probably lay offshore 
to the west or south-west. It was noticed that the 
tops of damaged structures usually fell on the west- 
ward side of the foundations, which is consistent 
with the idea of an initial displacement from that 
direction. On comparing the intensities observed in 
Nevis with those in St. Kitts and Antigua, it would 
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appear that the distance between the focus and the 

nearest point of Nevis must have exceeded ten miles. 

By the third week of February, shock recorders 
had been established at St. Paul’s, Mansion, Middle 
Island, Cayon and the Agricultural Department at 
Basseterre in St. Kitts, and at The Mount, St. James, 
st. Georges Gingerland and Rath in Nevis. During 
April, the recorders at Cayon and Middle Island were 
moved to Butlers and to a site near The Mount in 
Nevis. Owing to the low level of activity in recent 
months, most of the equipment has been allowed to 
stop working, and the information relating to recent 
shocks is derived entirely from the recorders at the 
Agricultural Department and The Mount. 

Experience during the Montserrat crisis? had shown 
that the response of a short-period horizontal shock 
recorder to waves of given amplitude was only 
slightly affected by the bearing of the source. Epi- 
centres were therefore located on the assumption 
that the reading of the shock recorder provided a 
sufficient measure of the intensity at the station and 
would decline steadily with increasing distance from 
the source. 

The electromagnetic seismograph was operated in 
the Agricultural Department for a total period of 
320 hours in April, and recorded eight tremors. Only 
one of these was detected by any shock recorder and 
this was centred about 140 km. from Basseterre. 
There is therefore no effective overlap of the kind 
which would enable the two methods of location to 
be compared directly. 

Towards the end of March, a number of tremors 
occurred within two or three kilometres of Nevis 
Peak. In April, six of the eight tremors recorded 
by the electromagnetic instrument had P-S_ in- 
tervals in the range 2-1 + 0-2 sec. Using plausible 
estimates for the rate of increase of the P-S in- 
terval with distance, an interval of 2-1 sec. would 
correspond to a range between 15 and 19 km. 
Circles of these radii have been drawn on the map 
and suggest that the focal region for the April tremors 
was starting to move away towards the north or west. 
By the time of the May series, there was insufficient 
equipment running to locate the epicentres accurately, 
but most of them appear to have lain in the bay 
south of Basseterre. Recent activity has included 
several shocks with P-S intervals exceeding 10 sec. 
The data are therefore consistent with movements 
starting at a considerable distance from land and 
probably inside the island arc, then rising to a point on 
the periphery and finally dispersing over a wider area. 
At no time was the activity centred near the volcano 
of St. Kitts, which is believed to have erupted in 
historical times. The temporary concentration near 
Nevis Peak was on a minor scale and was not accom- 
panied by any significant increase in soufriére activity. 
The crisis therefore never reached a stage at which 
emergency measures (other than the sheltering of the 
occupants of damaged houses) appeared to be 
required. 

The seismograms obtained recently by the two 
instruments at The Mount give an impression of the 
consistency of the small shock recorders. Under 
these ideal conditions, the two instruments usually 
agree to within 10-15 per cent; but geological 
irregularities may introduce larger differences when 
a single tremor is recorded by two separate stations 

equidistant from the focus. In spite of this difficulty 
it appears that amplitude measurements from a group 
of shock recorders provide the best method of locating 
foci at very short distances. The present instruments 
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have generally proved adequate for the purpose and 
are extremely simple to construct and maintain. 

After the apparatus had been installed on St. 
Kitts and Nevis, a rapid tour was made of the 
soufriéres on the other islands of the arc. Most of 
these are situated in craters and valley bottoms, and 
consist of areas of decomposed rock pierced by 
irregularly shaped vents. These vents emit a mixture 
of steam and sulphur gases which, during quiet 
periods, usually have a temperature a little below 
that of boiling water. During periods of abnormal 
activity the temperature of the- exhalations often 
rises, and the predominant sulphur constituent may 
change from hydrogen sulphide to sulphur dioxide. 

The tendency for the temperature to become 
stabilized near boiling point is readily explained on 
the assumption that the soufriére is supplied by hot 
juvenile gases which bubble through meteoric water 
on their way to the surface. The change in gaseous 
constitution during active periods is presumed to 
occur because the original magmatic gases undergo 
reactions on their way to the surface, so that the 
end products depend on the temperature and velocity 
of the flow. 

Previous observations on the islands which were 
visited have been limited to the analysis of the dry 
constituents of the gas emitted, and to the measure- 
ment of temperature and pressure in fumaroles. 
Pressures have been measured by burying funnels a 
few inches below the surface of the crumbling rock ; 
but the results are probably as dependent on a very 
variable arrangement of leakage paths as on the 
conditions of the gas sources. The temperature, and 
the results of gas analyses, will only alter appreciably 
in response to large changes of underground emission. 
The determination of total energy flux would 
evidently yield a much better indication of total 
activity, but this requires simultaneous measurements 
of the temperature and rate of flow in the fumaroles 
and in any hot springs. The flow of gas could probably 
be measured by means of a Pitot tube, used in con- 
junction with a set of masking plates drilled with 
holes of standard size. The problem of measuring 
water flow is simplified by the fact that in many 
soufriéres the outlets of the numerous small streams 
converge into a single channel, but underground 
seepage and the loss of heat from exposed surfaces 
introduce awkward corrections. Evidently the 
absolute value of the final estimate will be a very 
rough approximation, but under standardized con- 
ditions quite small departures from the mean output 
might be detected. 

Soufriéres were visited on Montserrat, Dominica, 
St. Vincent, St. Lucia and Grenada, in addition to 
those on St. Kitts and Nevis. Gas temperatures were 
measured and rough estimates of the energy flux 
were made in most cases; but as it is hoped that 
the experiments will shortly be repeated in a much 
more refined manner, it is proposed to defer pub- 
lication of most of the results. The Boiling Lake 
region of Dominica was by far the most active area 
visited—with a thermal output in the vicinity of 
10’ calories/sec. A small eruption probably requires 
a thermal energy of the order of 10'* calories. This 
amount would aecumulate within a few years if 
emission from the soufriéres were to be prevented, so 
that the local belief that they are an effective ‘safety 
valve’ receives some quantitative support. 

During the Nevis crisis, the difficulties experienced 
by earlier workers in this field have reappeared. As 
at Montserrat in 1936, the observer arrived with 
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improvised equipment, late in the course of the 
crisis. He had to work in ignorance of the earlier 
stages of activity and without any precise information 
of the normal condition of the islands. These diffi- 
culties can only be avoided by the establishment of 
a regular observing system. In view of the likelihood 
that further crises will occur within the next few 
years, the Colonial Office has asked for recommend- 
ations in this direction. As the centres of activity 
are known to oscillate along the whole length of the 
arc, it is clearly undesirable for attention to be 
concentrated on the most recently affected island. 
Earthquake epicentres must be located wherever they 
might occur, and itis proposed that a single sensitive 
seismograph should be maintained on each of the 
major british islands, and the records collected for 
interpretation at a central office. The small shock 
recorders would form part of a mobile reserve of 
equipment which would be sent to the centre of any 
concentration of activity. Operations would be under 
the control of a full-time, scientifically qualified 
observer, who would make regular tours of inspection 
during quiet periods. Quite apart from the value 
which these observations would acquire in time of 
crisis, it is to be expected that they would provide 
important scientific information on the structure of 
the arc and on processes which are continuing under- 
ground. These recommendations have been accepted 
in principle and the assembly of the equipment has 
begun. 

In conclusion, I desire to express my appreciation 
for the hospitality and assistance which I received 
from the Governor of the Leeward Islands (His 
Excellency Kenneth Blackburne), from the Admin- 
istrator of St. Kitts (His Honour H. Burrowes), 
and from the Warden of Nevis (the Hon. E. A. 
Evelyn). Further thanks are due to those resi- 
dents of St. Kitts and Nevis who housed and 
operated the instruments, particularly to Mr. R. E. 
Kelsick and Mr. H. Hadden, who are continuing their 
services at the time of writing. Finally, I must 
express my gratitude to those peoplé on many islands 
whose friendliness and hospitality did so much to 
enliven my stay in the Caribbean area. 


1 Willmore, P. L., Mon. Not. Roy. Astro. Soc., Geophys. Supp., 6, 129 
(1950) 


: Powell, C. F., Phil. Trans. Roy. Soc., A, 287, 1 (1988). 


FIBRES FOR PAPER-MAKING 


HE scarcity and high cost of paper are matters 

of which everyone is painfully aware, even in a 
world of rising prices and shortages. They are, 
however, of special importance to the scientific 
worker because they affect the scientific publications 
on which he depends. Most learned and similar 
societies have been compelled within recent years to 
make considerable economies in their publication 
costs or to raise their subscriptions, or both; and 
although printing costs are one of the principal 
factors responsible, the paper question is also of 
great importance. 

So far as paper in Great Britain is concerned, the 
price and availability of the fibrous raw materials 
used to make it are the controlling factors, so that 
the problem has both scientific and economic aspects. 
For these reasons the sixty-third general conference 
organized by the Technical Section of the British 
Paper and Board Makers’ Association (Inc.), and held 
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at Manson House, London, during March 27-28, 
should be of special interest to scientific workers of 
all denominations. 

The subject of the conference was ‘Fibrous 
Materials for Papermaking—the Present Position and 
Future Possibilities’, and the introductory paper 
dealing with the subject in a general way was by 
Sir Herbert Hutchinson, director-general of the 
Association. Sir Herbert’s contribution was essen. 
tially factual, and it outlined clearly the problems 
that face the industry. Special emphasis was placed 
on the fact that, in recent years, of the world con- 
sumption of timber only about 8 per cent was in the 
form of wood pulp. Moreover, of the world con- 
sumption of wood pulp, only about 5 per cent js 
used in the United Kingdom, while in Canada alone 
3 million tons of merchantable timber is destroyed 
by fire every year. 2 

It is apparent that British needs are comparatively 
small in a very large world. Sir Herbert would not 
venture into the realms of prophecy, although he 
did go so far as to express the opinion that the 
materials used by the paper-making industry are not 
running out in a shrinking world. This general 
conclusion was, on the whole, supported by most of 
the other authors of papers and speakers. 

It is as well, nevertheless, not to gloss over the 
potential seriousness of the situation. As one speaker 
pointed out, the present per capita consumption of 
paper and board ranges from about 400 Ib. a year in 
the United States to only 2-4 in Asia; it is 116 in 
northern Europe. The United States figure is still 
rising, and, if it is even to be approached elsewhere 
in the world, a tremendous amount of raw material 
must be forthcoming; for example, a world-wide 
average increase of only 10 lb. per capita would 
require 20 million tons of raw materials. 

The second and third papers were in many respects 
complementary, and they are conveniently con- 
sidered together. The first, by L. G. S. Hebbs, 
provided a comprehensive approach to the problem 
of increasing cellulose supplies. In the other, I. G. 
Burns and J. Grant dealt principally with the 
potentialities in this connexion of esparto grass and 
straw, respectively. 

The theme of Hebbs’s paper, and of the speakers 
who supported it, was that considerable quantities 
of wood in one form or other are still available in 
various parts of the world. For example, there are 
the huge untouched forests of Central America and 
parts of Canada (where pulp production increased by 
50 per cent between 1917 and 1950); there is the 
development of integrated forest industries on a 
sustained yield basis and advances in forestry 
management which could ensure supplies of wood in 
perpetuity ; and there is also the prevention of the 
huge losses by fire. Much work, too, has been carried 
out on the utilization of types of wood (particularly 
hardwoods) hitherto believed to be unsuitable for 
pulping purposes, and also on the use of thinnings, 
toppings and other forms of what has, in the past, 
been regarded as sawmill waste and, as such, burned. 
The possibilities of hardwoods are of special interest. 
In general, their lower average fibre-length makes 
them less suitable for use alone in paper than are the 
softwoods. However, with a proportion of softwoods 
they serve an excellent purpose in printing papers or 
for board production. In Australia the eucalypts are 
already the source of a flourishing pulp and paper 
industry ; and there are large stands of eucalypts in 
South America and of wallaba in British Guiana. 
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Some of these forests are not ‘pure’, in the sense that 
they consist of more than one species of tree. In 
the forests of British Guiana there are at least a 
hundred and twenty identified species; but for- 
tunately not more than nine of these are present in 
such frequency that they have to be taken into 
account from the pulping point of view. 

Hebbs’s paper also dealt briefly with bagasse, 
bamboo, elephant grass, and other fibres which might 
be described as of local interest. The conclusion was 
reached that the contribution that such fibres can 
make is probably quite small, and insufficient to 
provide the large tonnage required to satisfy ex- 
panding world demand, although it would have 
undoubted value in many instances for local and 
specialized uses. 

Burns and Grant emphasized the fact that esparto 
and straw have been closely associated together in 
Great Britain, because straw was used during the 
Second World War as an emergency papermaking 
material and was processed by those same mills 
which, before the War, made esparto papers. This 
was done merely because these mills alone had the 
necessary piant readily available in time of emergency, 
and it was therefore quite natural that they should 
use straw in the types of paper which they had 
formerly made from esparto. 

Esparto is essentially a specialty fibre. Since its 
first use in 1861, it has established itself principally 
as a printing fibre by virtue of its capacity to produce 
paper having resilience to printing pressure, opacity, 
flatness, good register and, if suitably processed, 
freedom from ‘fluffing’ in the offset process of printing. 
It has attained this status as a result of long experi- 
ence of manufacture in Great Britain and, indeed, it 
is not used to any appreciable extent elsewhere in 
the world. 

The esparto supply position is fairly clear-cut. The 
grass is grown over wide though restricted areas in 
North Africa and to some extent in the south of 
Spain, and it seems unlikely for geographical reasons 
and because of the labour position that there will be 
any considerable increase in world supplies of paper 
from this source. Even assuming attractive market 
conditions, normal weather, absence of political 
unrest and extended exploitation of the Libyan 
fields, any increase in production would probably 
not amount to more than about 50,000 tons a year, 
which is equivalent to about 21,000 tons of pulp 
ready for papermaking. As the proportion of esparto in 
relationship to wood pulp imported into Great Britain 
has varied only between 17 and 25 per cent since 
1913, and as the maximum annual import of esparto 
during this period was less than 350,000 tons, it is 
obvious that esparto cannot be counted on to increase 
markedly British supplies of cellulose. Nevertheless, 
it should continue to occupy the same privileged 
position as a specialty fibre that it has held for nearly 
a hundred years. 

So far as Britain is concerned, the straw position 
is much more debatable. The reason for the associa- 
tion of straw with esparto grass has already been 
explained, but there are signs of the development of 
a natural differentiation since the War. Research 
along several different lines in various parts of the 
world has indicated plainly that the direct pressure 
digestion of straw with caustic soda (as used for 
esparto grass) is not the best method from the point 
of view of either quality or cost. It is too drastic, 
and not sufficiently selective, because in resolving 
the more resistant parts of the plant the true cellulose 
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is overcooked. ‘The resulting pulp is ‘slimy’, short- 
fibred, involves high chemical consumption and 
generally is not greatly liked by either the paper- 
maker or user. These were all drawbacks which 
could be accepted in war-time, when there was no 
alternative. 

These unsatisfactory methods of manufacture are 
likely to be replaced by more selective forms of 
digestion. One continuous process already in prac- 
tical operation involves a relatively light digestion 
with alkali followed by treatment with gaseous 
chlorine. The chlorinated constituents are then 
dissolved in alkali, and the resultant pulp, if bleached 
and screened, is satisfactory in colour and cleanliness. 
The character of the resulting pulp approaches a 
standard between ordinary wood pulp and straw 
made by the ‘esparto process’. The yields, and 
chemical costs too, are better than those of the 
latter, but the process has the great disadvantage 
that the alkaline waste liquors cannot be recovered 
and must be discharged as effluent. This is objection- 
able on the grounds of economy and, of course, 
unless the mill is favourably situated, on the grounds 
also of river pollution. 

Promising results have also been obtained by the 
use of neutral sodium sulphite or of sodium sulphide 
in the digestion liquors, the latter method following 
on the well-known kraft process for the manufacture 
of wood pulp. The general procedure is the same as 
with the standard soda cook; but improved yields, 
lower chemical consumption and a higher quality are 
obtained. The neutral sulphite process is particularly 
good where cheap supplies of that chemical are 
available. 

Another and more recent process which is attracting 
a good deal of attention comprises the mechanical 
disintegration of the straw near the boiling point of 
water, without pressure, in dilute alkali, followed by 
screening to remove the coarse impurities, and 
bleaching by the type of three-stage bleaching process 
commonly used in Scandinavia and North America 
for bleaching wood pulp. This involves chlorination, 
an alkaline wash, and a hypochlorite bleaching stage. 
The results appear to be extremely promising. The 
high yields of 48 per cent of bleached pulp claimed 
are attributed to the fact that the pulp contains 
relatively high proportions of hemicelluloses, which 
the more drastic pressure-processes largely eliminate. 

However, promising as these new digestion methods 
are, they can be only part of the story so far as 
Great Britain is concerned. The vital consideration 
is, of course, the availability of the raw straw. 
Unfortunately, various opinions, each carrying a 
measure of authority, differ widely ; and although 
the statistics indicate that there should be ample 
supplies, in actual fact from time to time during the 
past few years there have been shortages, broken 
up, it is true, by periods of comparatively low price 
and plenty. In 1951 nearly seven million tons of 
straw were grown in Great Britain. After eliminating 
the 2} million tons of oat straw used principally for 
feeding cattle and 250 thousand tons used for bedding, 
thatching, clamping potatoes, etc., there is a residue 
of some 4 million tons for ‘other farm purposes’ and 
paper-making and packaging. The difference of 
opinion arises as to the proportion of this which 
could be transferred from ‘other farm uses’ to paper- 
making. Many farmers maintain that return of the 
straw to the land is an essential feature of good 
husbandry for which there is no substitute. Others 
argue that synthetic fertilizers and other forms of 
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modern tillage produce as good results, and work in 
the United States has even indicated that straw left 
on the land may be detrimental to the subsequent 
growth of certain leguminous and forage crops. 
Several speakers expressed the belief that increased 
co-operation between the farming industry and the 
straw-pulping industry could make much more straw 
available for the latter, and so initiate a new and 
valuable national pulping industry. 

The next paper, by H. R. Blanford, dealt with 
forestry in relation to paper and board, and was an 
excellent survey which confirmed in detail the general 
views set out above. J. Macdonald then dealt with 
British woodlands and their production, and as such 
his paper was also of great general interest. However, 
it led to the inevitable conclusions that in Britain 
the surplus land is needed too badly to grow food to 
enable the existing forests to be extended ; and that 
the present forest-wood is either unsuitable for 
pu'ping, or else is needed for other more urgent 
purposes. No indigenous woodpulp industry there- 
fore seems likely in Britain. 

The final paper was an authoritative contribution 
from the Mead Corporation (United States) dealing 
with the removal of ink from waste paper. Con- 
siderable technical progress has been made in this 
direction; but again, so far as Great Britain is 
concerned, the matter hinges around the supplies of 
waste paper available, and this point was dealt with 
in a supplementary paper by S. F. Smith. Apart 


from imported waste paper, supplies in Britain of 
this material must necessarily be limited by the 
production of good paper, although the collection of 
waste paper continues to be of the greatest importance 


as an economy measure. It is interesting to note that 
the waste paper collected, expressed as a percentage 
of the total consumption of paper and board, has 
never been so high as in 1942, when it was 61 per 
cent. During 1949-51 it ranged from 28-31 per cent 
as against 20 per cent in 1939. Since the figure for 
1951 corresponds only to about one million tons, it 
seems that there is still much room for improvement 
here. This point, and the danger of fluctuations be- 
tween shortages and excesses, and means of evening 
them out, were emphasized by several speakers. 

In the summing up which concluded the con- 
ference, common ground was shared by most speakers 
who held the view that, owing to sudden increases in 
demand (due to factors such as post-war develop- 
ment and rearmament, and accentuated by economic 
and distribution difficulties), the world in general, 
and Great Britain in particular, is at present experi- 
encing a serious pulp shortage. The supplies of 
fibrous material existing in the world (especially of 
wood) should, however, certainly be sufficient to 
satisfy the immediate demand could they be made 
available. It is highly probable, moreover, that as 
education develops (particularly in Asia) pulp sup- 
plies can be stepped up to meet the increasing demand 
for paper, although temporary shortages may arise, 
just as trade cycles cause booms and slumps in other 
commodities. For all this the importance of vegetable 
fibres other than of wood should not be overlooked 
or even minimized, though quantitatively their 
possibilities may be less. Indeed, it seems certain 
that indigenous short-fibred plants such as straw, 
bagasse, bamboo, etc., will play a vital part in 
bridging the gap in various parts of the world, 
especially if the promise held out by new develop- 
ments in pulping methods is realized. 

JuLIus GRANT 
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EAST AND WEST IN SCIENCE 


SYMPOSIUM of the British Society for the 

History of Science was held on April 17 to 
discuss ‘Historical Scientific Contacts between East 
and West”. This topic is attracting increasing 
attention from historians of science; it was an 
important theme of the Sixth International Congregg 
of the History of Science held at Amsterdam in 1950 - 
it is to be a prominent theme of the next year’s 
conference at Jerusalem. 

The present symposium was organized by Mr, 
F. H. C. Butler and included an important paper by 
Dr. Joseph Needham on Chinese mechanical sciences, 
The president of the Society, Dr. F. Sherwood Taylor, 
took the chair for the afternoon session, which was 
concerned especially with Arabic science. Chinese 
influences were discussed in the evening session, 
when Prof. J. R. Partington, a vice-president, took 
the chair. 

The mysterious numbers such as 1, 3, 5, 8, 28, 
which so often play an important part in alchemy 
(as is evident in the recent work of Kraus), were 
discussed by Dr. H. E. Stapleton in his paper on 
‘Possible Sources of the Numbers on which Jabirian 
Alchemy is Based’. He showed that the numbers 
could have been derived by magic squares or by the 
areal measurements of Babylonian ziggurats, and 
hinted that possibly the magic square was itself in 
origin a formula concealing temple measurements ; 
such an idea might account for the magical potency 
with which it was regarded. 

A discussion by Dr. A. Armitage and _ others 
followed ; but no conclusive evidence appeared to 
be available to settle the various interesting problems 
raised. Dr. Sherwood Taylor pointed out that 
Arabic efforts to express all elements in numbers 
may seem futile to us until we remember that modern 
physicists are doing very much the same thing. 

Dr. D. M. Dunlop (Cambridge) then spoke on 
“John Mesue and his Work’’. John Mesue is little 
known to-day, but was extravagantly praised during 
the Renaissance when both his genuine work and a 
mysterious Latin corpus (associated with a mythical 
Mesue Junior) were ranked very highly. An in- 
vestigation of the Arabic biographies shows that 
the real John Mesue (Yuhanna b. Masawaih) belonged 
to the early Baghdad phase of Arabic science in the 
early ninth century. His father had been employed 
in a subordinate capacity at Jundi-Sabir ; although 
unable to read, the clinical experience received there 
enabled him, after he had moved (c. 790) to Baghdad, 
to gain the confidence of the Caliph Haran ar-Rashid. 
Mesue’s mother, a Slav, had been a slave-girl, but at 
Baghdad the young son John received a good medical 
education (under Jibril b. Bukhtyashi‘) and rapidly 
rose to fame and fortune, living in the suburb Dar 
ar-Riim (Abode of the Greeks) and being considered 
one of the leaders of the Christian community in the 
city. 

Many anecdotes are reported of his majlis (assem- 
bly), a combination of lecture-room and consulting- 
hour; but they reveal more of his wit than his 


methods—although it is evident that examination of 


urine and feeling the pulse were the standard clinical 
preliminaries. Freer perhaps from superstition than 
Galen’s work, his ““Axioms”’, written c. 830, emphasize 
common sense and moderation ;. he wrote a book 
(now lost) on the dissection of an ape which had 
been brought to the court in A.D. 835 by a visiting 
Abyssinian prince. His pupil, Hunain b. Ishaq, from 
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Hirah, learnt Greek and became famous for his trans- 
lations from the Greek into Syriac and Arabic. He 
was later Mesue’s friend, and made translations of 
Galen specifically for him. Mesue, like many of his 
contemporaries, appreciated rather than understood 
Greek, for Syriac was at that time the language of 
science ; he was an innovator inasmuch as he himself 
wrote in Arabic. The editor of “Ali Tabari’s ‘“Para- 
dise of Wisdom”’ in 1928 described that work (c. 850) 
as “the oldest extant Arabic medical compendium” ; 
the description should more properly be given to 
Mesue’s ‘“Medical Axioms’’. Certainly Mesue’s is the 
oldest Arabic medical work known to the medieval 
West; hence he was sometimes called the “‘Evan- 
gelist of Medicine” by the Latins. 

In a paper on “The Curve of Cultural Interchange 
between China and the West’’, Mr. D. Justin Schove 
referred to a graph published in the Meteorological 
Magazine (78, 14; 1949) and discussed the historical 
geography of early science in relation to the fluctua- 
tions of the trade routes. In the sixth century B.c., 
diffusion was taking place especially from the West 
to the East; Babylonian star observations had 
reached China at least by c. 525 B.c. (Chatley, Bezold) ; 
iron reached China by the same route in the same 
century and is specifically mentioned by 513 B.c. 
Shortly afterwards, other ideas such as the ox-drawn 
plough and coffins as in Egypt were adopted in China 
in the same way. Horse archers reached China 
before 300 B.c., and cavalry soon replaced chariotry 
in warfare all over Eurasia: in China c. 200 B.c.; in 
Britain not until the defeat of Boadicea. Pytha- 
gorean musical ratios and the statement of the 
‘theorem’ ascribed to him reached China in the late 
third century B.c. Meanwhile the use of gold and 
the ideas of alchemy based on Babylonian chemistry 
had developed in China (as Dubs has shown) about 
the fourth century B.C. 

The known development of the Silk Road took 
place from 200 B.c. to a.p. 300, and in the last two 
centuries Chinese science reached remarkably high 
developments—the inventions of paper and the 
seismograph being developed at this time. 

About a.p. 300, unrest on the steppes seriously 
interfered with the Silk Road. China and the West 
began, especially from a.p. 400, to depend on India 
as intermediary for their cultural intercourse. The 
art of glass-making (the Chinese had depended on 
imports from the West) was introduced to the Chinese 
by the Indo Scythians in the fifth century, and in 
the sixth century the silkworm was concealed in a 
bamboo cane and introduced to the West, probably 
by Indian monks. 

At this time there was a great inflow of Indian 
ideas to China. Religion and art were even more 
important than science, but from about 440 there 
occurred a Chinese scientific revival stimulated by 
fresh ideas received from India. After 650, science 
declined in India itself and also in China and the 
West ; but the Chinese invention of paper received 
in Mesopotamia about 750 helped to stimulate the 
cientific renaissance which began at Baghdad 
hortly afterwards. Meanwhile, Chinese ideas of 
alchemy returning via the Silk Road had an important 
influence on medieval alchemy, which the Arabs 
began to develop at this time. In the thirteenth 
century cultural interchange began on a great scale, 
but the fruits were short-lived. In the eighteenth 
century Chinese influence on the arts of Europe was 
very considerable. Leibniz had suggested that 
Chinese missionaries should be sent to Europe, and 
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Wolff was expelled from Halle for an address in 
praise of Confucius; but most of the scientific 
heritage of China had by then already reached Europe. 

In the discussion which followed, Prof. E. G. R. 
Taylor referred to the evidence of flourishing trade 
both by land and sea shown in Ptolemy’s ‘‘Geo- 
graphy’ and expressed surprise that scientific 
interchange had not been even greater. Prof. 
Partington recalled how twenty years ago it had 
been imagined that Chinese alchemy was an offshoot 
of the Arabian. Dr. Stapleton pointed out that the 
arrival in China of ideas ascribed to Pythagoras was 
probably an introduction of ideas already developed 
in the Fertile Crescent where Pythagoras himself 
had gained his knowledge by travel. 

Dr. J. Needham gave a foretaste of his forth- 
coming volumes on the history of Chinese science in 
his paper on the “Transmission of Ideas in the 
Mechanical Sciences between China and Europe”. 
He showed the high attainments of the Chinese in 
mechanical engineering as early as the first century 
A.D., and convinced the audience with illustrations 
from original sources that the Chinese were superior 
to Europe or Islam in these fields from about the 
beginning of the Christian era until a.p. 1400. 

Ideas which travelled from China to Europe 
included : the single-wheel barrow, sailing carriages, 
the camp-mill (mobile rotary quern), the square- 
pallet chain-pump (to Europe about 1540), rotary 
fans, deep drilling, efficient harness—(a) the breast 
strap (c. fourth century B.c. in China), and (6) the 
collar (c. A.D. 700 in China)—horizontal waterwheel, 
metallurgical blowing-engines (by A.D. 31 in China), 
tilt-hammers and water-driven trip-hammers, edge- 
runner mills (gunpowder mill), iron-chain suspension 
bridge, vertical-warp loom, drawloom, flyer in silk- 
winding, revolving bookcase, kite, and helicopter top 
(by fourth century A.D. in China). 

The so-called gunpowder mill had been known in 
China since c. A.D. 300 and presumably spread west 
with gunpowder itself about the fourteenth century. 
Playing with the helicopter (or ‘Chinese’) top in 1796 
led Cayley to his important studies which founded 
modern aerodynamics. 

During the course of his address, Dr. Needham 
produced illustrations and other evidence showing 
the so-called ‘Cardan’ suspension in China, c. A.D. 
180, and the ‘south-pointing carriage’ of about the 
same time, based on a workable system of gear-wheels 
involving a principle still used—it might be regarded 
as the first of all cybernetic machines. European 
harness was, in ancient and early medieval times, 
very inefficient, as a load greater than half a ton 
tended to suffocate the horse. The Chinese horse- 
load was 1} tons ; the breast strap had been developed 
about the fourth and certainly by the third century 
B.c. and had spread to Europe, perhaps about 
A.D. 500. The collar harness developed by c. 700 in 
China did not spread to Europe until c. 1200. Con- 
version of rotary to longitudinal motion was achieved 
in China long before the nineteenth century, indeed 
at least by a.». 1313. One idea which had passed 
from Europe via Islam to China was the pot-chain 
pump (Sagiya). The Vitruvian vertical waterwheel 
had also passed from Europe to China. 

Ideas developed apparently independently in both 
Europe and China included the waterwheel (see 
above), the hodometer and the paddlewheel boat. 
An illustration of c. a.D. 170 of a hodometer showed 
five passengers in a carriage on the top of which 
automatic figures beat out the distances on a drum 
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every li. With regard to the paddlewheel boat, we 
must now assume that the anonymous Byzantine 
“De Rebus Bellicis” of c. a.p. 370 was genuine but 
uninfluential. The idea also developed in China 
about the sixth century. 

Water-raising machinery such as the swape 
(shaduf) with its origin in the Fertile Crescent had 
reached China by 4.D. 170 and probably much earlier. 
Water-power developed in the West and China at 
just about the same time. The Pontus water-mill of 
65 B.c. (Strabo) is followed within a century by 
water-power applied in China (a.D. 31) to blowing 
blasts of air for iron furnaces and forges with the use 
of complex machinery, so that considerable previous 
development has to be postulated. 

In those cases where China borrowed from the 
West, the sources are sometimes explicit. Thus Ling 
Lun, the legendary minister of the Yellow Emperor, 
is said to have obtained the harmonic progression by 
travel to the West just as Pythagoras is said to have 
travelled in Asia. The origin of both Greek and 
Chinese acoustics must be Babylonian. Likewise the 
seventh century horizontal windmills of the windy 
region of Seistan (East Persia) were specifically sug- 
gested as models for China by Yehlu Chhu-Tshai in 
the Mongol period. Some Central Asian prayer wheels 
used wind power so cleverly as to resemble cup- 
anemometers. 

Really new ideas which reached China through the 
Jesuits in the seventeenth and eighteenth centuries 
were few. The Chinese accepted from them the screw, 
the crankshaft, the cylinder-pump proper and cable 
ploughing. Gearing, cranes, the crank, the continuous 
chain excavator, etc., were unnecessary, as_ the 
Chinese already had them in use. The Chinese 
rejected some devices, such as the Vitruvian drum- 
treadmill (their pedals made it unnecessary), the 
Archimedean screw (though this was used for mine- 
drainage in Japan), the vertical windmill and the 
flume-swape. 

In the discussion which followed, several speakers 
expressed the hope that the illustrations and Dr. 
Needham’s discoveries would soon be available in 
print. 


OBITUARIES 


Dr. Bernard Lyot 


THE world of science, and French astronomy in 
particular, has suffered a severe loss in the sudden 
death, at the comparatively early age of fifty-four, 
of Dr. Bernard Lyot, one of the most brilliant 
observational astronomers of this century. 

Lyot’s early work in the 1920's consisted of 
measurement of polarization in the light of the moon 
and planets, and started characteristically enough 
with the construction of a new sensitive polarimeter. 
With this he also examined a considerable number of 
terrestrial substances, and showed that the moon’s 
surface behaves as though covered with a layer of 
voleanic ash or dust. He discovered a fairly close 
resemblance between the polarization from Mercury, 
Mars and the moon, he found that Mercury could 
have at most a very tenuous atmosphere, showed 
that polarization from Mars was sometimes affected 
by haze or dust, and discovered irregularities of 
polarization from the Martian scuth polar cap, which 
he attributed to the frequent formation of clouds. 
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His examination of the planet Venus, however 
revealed a quite distinct behaviour, apparently due 
to the reflexion of sunlight from a cloud layer com. 
posed of droplets of refractive index near that of 
water, with diameters about 24. Lyot also studied 
the polarization of light from Jupiter and Saturn 
including Saturn’s rings, finding a number of smalj 
effects still not fully explained. 

In 1931 Lyot announced to an astonished and 
somewhat incredulous astronomical world that he 
had successfully observed the solar corona in fy] 
daylight. This feat had been attempted often enough 
in earlier years, sometimes by the most eminent 
observers, but had by then become to be generally 
regarded as impossible. Lyot had nevertheless guc- 
ceeded, by inventing a new form of telescope in which 
all sources of scattered or false light were rigorously 
suppressed, and by using it in the best weather on 
the Pic du Midi (altitude 2,870 m.), up which he 
himself carried much of the equipment, on skis. Two 
years later he had made a polarizing filter of the 
type now known by his name, permitting (in contrast 
with the spectroheliograph) simultaneous photo- 
graphy over a field as big as the solar disk, in a 
spectrum band of the order of 1 A. wide. With this 
and with spectrographic equipment he worked on 
the Pic du Midi during the 1930's, following a very 
active programme of observation of the corona and 
the prominences, adding greatly to our knowledge of 
both. He measured the changes of surface brightness 
in the.corona from day to day, particularly in the 
green and red emission lines, explored its spectrum 
thoroughly, adding five new lines and classifying the 
whole emission spectrum (its origin then still un- 
known) into groups of lines with common character- 
istics. He showed that the lines are wide and that 
their width increases with wave-length, and he 
demonstrated that the corona rotates at least 
approximately with the rest of the sun. He also 
studied prominence spectra, measuring the polar- 
ization in the continuous spectrum and in the lines 
Ha and D;, and produced some of the first cinemato- 
graph films showing prominence movements, films 
which are still unsurpassed in their fineness of 
definition. 

Lyot’s work relied on the production of flawless 
optical surfaces; he therefore jnvented new and 
sensitive methods of examining by phase contrast 
minute irregularities in the polish of a lens surface, 
and of discovering small inhomogeneities in large 
glass disks. Among his later achievements, he 
designed a large f/1 spectrograph for studying the 
light of the night sky; he attempted to detect a 
lunar atmosphere and showed that there is none with 
a density greater than 10-° of the earth’s atmosphere ; 
he devised and used a simple but sensitive polari- 
meter for examining minor planets ; his photographs 
of Mars and other planets are among the best yet 
obtained. Within the past two years he had pub- 
lished a method by which he had _ successfully 
observed the corona at sea-level. His last work 
consisted of spectroscopic observations of the corona 
at the total solar eclipse of February 25 of this year, 
and it was while travelling in Egypt shortly after 
this that a recurrence of heart trouble led to his 
death. 

A man of charming modesty, Lyot had during the 
past twenty years built up a well-deserved inter- 
national reputation for the originality and elegance 
of his methods, and for his powers as an observer. 
Looking back over his career, one is impressed not 
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merely by his inventiveness, but also by his in- 
dependence of fashions in astronomical thought, by 
the admirable conservatism he always showed in 
interpreting his observations, and by the high quality 
of everything he did. In an epoch during which 
astronomy has become dominated by huge telescopes, 
he managed to make contributions of the finest and 
most significant character by his mastery of the ideas 
of classical optics, using only small telescopes and 
comparatively simple ap tus. 

Lyot was awarded the Gold Medal of the Royal 
Astronomical Society in 1939, and the Bruce Medal 
of the Astronomical Society of the Pacific in 1947. 
He is survived by a widow and two sons. 

R. O. REDMAN 


. Dr. J. F. Cameron 


JoHN ForBES CAMERON, Vice-Chancellor of the 
University of Cambridge during 1933-35 and Master 
of Gonville and Caius College during 1928-48, died 
on March 21 at the age of seventy-eight. He was 
educated at Perth Academy and the University of 
Edinburgh before going up to Caius in 1895. In the 
Mathematical Tripos of 1898 he was Second Wrangler, 
bracketed with the late Sir James Jeans; and in 
1900 he was awarded a Smith’s Prize. 

Finding that his interests and tastes lay in teaching 
and administration rather than in original work in 
mathematics, Cameron devoted his great abilities to 
these aspects of College and University life, with 
remarkable success. He had been elected a Fellow 
of his College in 1899, and in 1900 a lecturer in 
mathematics. In 1909 he became a tutor and, on his 
return from important posts in the Ministries of 
Munitions and Labour during the First World War, 
senior tutor. Two years later, in 1921, he was 
appointed bursar. On the death of Sir Hugh Anderson 
he was elected to succeed him as Master, in which 
office he governed his College for twenty years ; for 
when, in 1943, he reached the normal retiring age, 
the College extended his tenure to the maximum 
permitted by the statutes— to 1948, in which year he 
reached the age of seventy-five. 

Cameron’s services to the University of Cambridge 
were manifold and distinguished. Immediately follow- 
ing his graduation he took a lively interest in the small 
but growing Department of Engineering, and he 
played an active part in the development of engineer- 
ing in the University, being chairman of the Faculty 
Board for some years. He was elected to the Council of 
the Senate in 1924 and continued to serve on it for 
many years. He served also on the Financial Board 
and on the General Board of the Faculties. He was 
chairman of the Buildings Syndicate and, for twenty 
years, chairman of the University Press Syndicate. 
Cameron also took an active part in civic affairs. 
He was a town councillor for some years and he was 
chairman of the Cambridge Gas Company. In 
College, in the University, and in the town, Cameron’s 
advice and help were often sought and always freely 
given. His mind was powerful and clear, his approach 
to problems of any kind was objective, and his 
judgment sound; and his sincerity and fairness 
were beyond question. When he retired in 1948 the 
University paid him the rare honour of conferring 
upon him an honorary degree of LL.D. ; the Orator 
saluted him as virum ingeniosum, sagacem, strenuum, 
amicum firmum et constantem—a concise and apt 
description. 
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He married Miss Elfrida Sturge, daughter of John 
Edmond Sturge, of Birmingham and Montserrat, who 
survives him with one son and one daughter. A 
younger son died as a prisoner of war after being 
captured in France. J. CHADWICK 


Dr. R. W. Dodgson, O.B.E. 


Born in 1870 in Wigton, Cumberland, of Quaker 
parentage, Robert William Dodgson went to Owens 
College, Manchester, and thence in 1890 entered St. 
Mary’s Hospital, Paddington, as a senior scholar in 
natural science. There he became assistant patho- 
logist and showed outstanding ability as a teacher 
as well as in his other duties, his time at St. Mary’s 
being rounded-off by a gold medal award with his 
M.D.(London) in 1898. 

Dodgson’s subsequent career falls into two periods, 
the first of which was mostly spent abroad. In 1900 
he went to South Africa to inquire into the results 
of anti-typhoid inoculation of British troops serving 
there. This War Office appointment was followed by 
the directorship of the Government Research 
Laboratory at Cape Town under the Plague Adminis- 
tration, and in 1902 he became director of the Pasteur 
Institute of Rhodesia at Bulawayo. Two years later 
he returned to Britain and remained in private work 
until 1911. He then joined Sir Almroth Wright in 
an investigation of epidemic pneumonia among em- 
ployees in the gold mines of the Witwatersrand, but 
in 1913 he left South Africa after a somewhat severe 
illness. Dodgson visited laboratories in France and 
Germany on his way home, and reached England 
just before the outbreak of the First World War. 

The second period began in 1915 with an appoint- 
ment under the Ministry of Agriculture and Fisheries 
to devise a method of freeing mussels from dangerous 
pollution. Dodgson’s approach to this problem was 
through a comprehensive study of the physiology of 
the mussel, coupled with bacteriological investigation. 
A brilliant piece of research was the result, and his 
solution was applied on a commercial scale at Conway 
in 1916. Described in his report on mussel purification 
(1928), it will long be associated with Dodgson’s name. 
The method he devised depends on the natural 
functioning of the shellfish in large tanks of sea water 
free from the irritating effects of sterilizing agents. 
The advantages of this principle have now been 
recognized in the United States, where for many 
years the exposure of oysters to an initial dose of 
active chlorine in sea water had been the practice 
for the purpose of purification. Later, Dodgson was 
appointed director of the Ministry’s Shellfish Services. 
His study of shellfish problems as a whole led to 
comprehensive recommendations for compulsory 
treatment of all molluscs destined for human con- 
sumption in Great britain. Although fulfilment of 
his ideal has not become practicable, his method of 
purification has been applied at some other shellfish 
centres in Britain and abroad. When a chance 
occurrence directed his attention to the possibility of 
using mussel purification installations for oyster cul- 
ture during the off-season, he initiated a series of ex- 
periments which have yielded results of much value. 

Before his retirement in 1937, which was followed 
by two years of service as a consultant in shellfish 
matters, Dodgson’s services were recognized by the 
award of the O.B.E. He died on March 4 at his 
home in Conway, a bachelor, after a gradual decline 
in health. 
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Dodgson was endowed with sound judgment, 
singleness of purpose and a capacity for mastering 
details as well as the broad aspects of the matters 
which required his attention. H. P. SHERWOOD 


Dr. Poul Jespersen 


THE death of Dr. Poul Jespersen, on December 20, 
1951, has removed from the ranks of marine biologists 
one who shared with Dr. Johs. Schmidt in the pioneer 
investigations on the life-history of the eel. Born on 
March 18, 1891, at Naesbyhoved near Odense, 
Jespersen was @ naturalist from his boyhood days. 
While still a student at the University of Copenhagen, 
he sailed in 1913 on the schooner Margrethe to search 
for the larve of the eel in the Sargasso Sea. After- 
wards, he was to take part in many oceanographic 
voyages, including the two-year cruise of Dana II 
to the Atlantic and the Pacific, and her world cir- 
cumnavigation during 1928-30. Jespersen published 
many works on the life-histories of fishes and the 
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Vice-Chancellorship of the University of Birming- 
ham : Sir Raymond Priestley 


Sm RayMonpD PRIESTLEY retires on September 30 
from the vice-chancellorship of the University of 
Birmingham, which he has held since 1938. His 
training as a geologist, his work in the Antarctic 
with the Shackleton and Scott expeditions, his long 
service as secretary of the Board of Research Studies 
at Cambridge and his period as vice-chancellor in 
Melbourne had given him wide experience of science 
and its organization, and so it was natural that the 
Faculty of Science in Birmingham should have skilful 
and sympathetic support from him; but the other 
Faculties have had it no less. Dr. Priestley, as he 
then was, set up his office in the old buildings in the 
centre of Birmingham, and it was his ambition to 
take the Faculties of Arts and Law from these 
buildings to join the rest of the University at 
Edgbaston. War and scarcities have prevented this ; 
but many of his other ambitions have been 
fulfilled. The University has not only doubled its 
size: its internal government has become more 
democratic, new departments have been founded 
(genetics and electron physics are examples on the 
science side), and new links, such as the Shake- 
speare Institute at Stratford-on-Avon and _ the 
Department of Engineering Production, have been 
made with the cultural and industrial life of the 
Midlands. 

Sir Raymond has done much for individuals and 
non-academic organizations in the University; he 
has always kept in personal touch with students and 
has been rewarded by enterprising and conscientious 
work by the officers of the Guild of Undergraduates 
in successive years. Popular with all the staff, he 
has shown particular interest in the lower grades and 
has been a staunch champion of their interests. His 
educational work has by no means been confined to 
his own University ; he took a large part, for example, 
in the founding of the University College of the West 
Indies, and visits to it have been his chief relaxation 
in recent years. At the request of the University 
Council, Sir Raymond has remained in office beyond 
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importance of plankton as their food ; he was also a 
copepod systematist. He succeeded Ove Paulsen as 
director of the plankton laboratory of the Danish 
Commission for Fisheries Research. 

His special hobby since youth had been the study 
of birds, on which he published a number of papers, 
and in 1941 he became president of the Danish 
Ornithological Society. Just before his death, 
Jespersen had been appointed Secretary-General of 
the International Council for the Exploration of the 
Sea, and his presence will be missed by many friends 
at the Council’s meetings. His wife and daughter 
survive him. F. S. Russetr 


WE regret to announce the following deaths : 


Dr. Maria Montessori, the well-known educationist, 
on May 6, aged eighty-one. 


Mr. James L. Peters, of the Museum of Comparative 
Zoology, Cambridge, Mass., known for his ‘Check 
List of Birds of the World”, aged sixty-two. 
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the normal age of retirement, and there will be 
general regret that he feels unable to continue still 
longer. He has been, by general consent, one of the 
outstanding vice-chancellors of his time. 


Chemistry at University College, London : 
Prof. H. Terrey 


Many friends and students of Mr. Henry Terrey, 
reader in chemistry at University College, London, 
since 1937, will have heard with pleasure of his 
elevation to a chair at that College as from January 1, 
1952. He graduated B.Sc. in 1912 and in the same 
year was appointed student demonstrator in the 
Chemistry Department, where he has maintained 
an unbroken service, except for a short period in 
1914. As well as having responsibility there for 
many years for most of the teaching of inorganic 
chemistry to senior students, he is also lecturer in 
the chemistry of painters’ materials in the Bartlett 
School of Architecture and has been lecturer in dental 
metallurgy in University College Hospital Dental 
School. During the First World War he combined 
academic duties with research work for the Admiralty. 
Of researches later carried out with his students the 
first was an early example of the use of radioactive 
indicators, in determinations of the hydration of 
salts. Various X-ray spectrometric studies have 
been made, for example, of alloys, of silver sub- 
fluoride, of indium dichloride and of the coagulation 
of gold sols. In an examination of the platino- 
platinichloride electrode a@ new and very constant 
type of chlorine electrode was evolved. Investigations 
in the chemistry of scandium, samarium and germ- 
anium are included among other widely spread work. 
Interest in history is fruitfully evinced in a paper 
on Edward Turner, the first professor of chemistry 
at University College. Prof. Terrey served on the 
Council of the Chemical Society during 1928-31. He 
is chairman of the Board of Examiners for the 
Internal B.Sc. in chemistry of the University of 
London, and chairman of a sub-committee on 
crystallography drawn from the Boards of Chemistry 
and Physics of the University. 
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Mathematics at University College, London : 
Prof. W. R. Dean 


THE election has been announced of Mr. W. R. 
Dean to the Goldsmid chair of mathematics in 
University College, London, in succession to Prof. 
H. S. W. Massey, who vacated the post on taking up 
the Quain chair of physics in University College (see 
Nature, 165, 793; 1950). Educated at Christ’s 
Hospital, Mr. Dean entered Trinity College, Cam- 
bridge, as a scholar in 1919 and was elected to a 
fellowship four years later. Since 1929 he has been 
College lecturer in mathematics at Trinity and also 
lecturer in the University. Before these appoint- 
ments he had been an instructor in mathematics at 
the Royal Naval College, Greenwich, during 1922-23 
and assistant professor of mathematics at the 
Imperial College of Science and Technology, London, 
during 1924-29. He served in the First World War 
as a lieutenant in the Royal Fusiliers, and during 
1940 45 was a senior experimental officer in the 
Ministry of Supply. Mr. Dean has written a number 
of papers on elasticity and the motion of viscous 
fluids ; his work was recognized by the award of an 
Adams Prize by the University of Cambridge in 195]. 
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Royal Society of Edinburgh: Awards 

THE Council of the Royal Society of Edinburgh 
has awarded the Keith Prize for the period 1949-51 
to Prof. Alastair Graham, Department of Zoology, 
Birkbeck College, University of London, for his 
paper on the molluscan stomach published in the 
Society's Transactions during the period of the award 
and for earlier contributions to molluscan morphology 
in the T'ransactions and Proceedings of the Society ; 
and the Neill Prize for the period 1949-51 to Dr. J. 
Russell Greig, director of the Moredun Institute, 
Animal Diseases Research Association, Edinburgh, in 
recognition of his valuable contributions to the 
knowledge of methods of control of the diseases of 
domestic animals. 


Royal Meteorological Society: Awards 


THE Royal Meteorological Society has announced 
the following awards: Buchan Prize, founded in 
memory of Alexander Buchan, secretary of ‘the 
Scottish Meteorological Society during 1861-1907, for 
the period 1947-51 to Dr. G. D. Robinson, for his 
outstanding contributions to the study of atmo- 
spheric radiation and other research ; Hugh Robert 
Mill Medal and Prize for 1952, awarded in memory 
of Hugh Robert Mill, director of the British Rainfall 
Organization during 1901-19, to Dr. J. Glasspoole, 
for his outstanding contributions to the scientific 
treatment of the rainfall data of the British Isles. 


Royal Institution 

THE annual meeting of the members of the Royal 
Institution was held on May 1, with Lord Brabazon, 
president, in the chair. The following officers were 
elected : President, Lord Brabazon of Tara; Secre- 
tary, Prof. A. O. Rankine; Treasurer, Prof. G. I. 
Finch ; Managers, Mr. E. R. Davies, Mr. P. Evans, 
Mr. H. 8. Gibson, Mrs. H. K. Hawkes, Captain H. L. 
Hitchins, Mr. A. J. Hughes, Mr. L. B. W. Jolley, 
Dr. L. A. Jordan, Dr. J. Lawrie, Mr. A. J. Philpot, 
Mr. 8. Robson, Dr. J. H. Schulman, Mr. P. H. 
Schwarzschild, Mr. K. E. Shelley, Mr. F. Wakeham ; 
Visitors, Mr. F. G. Brown, Mr. W. Burrells, Dr. 
H. K. Cameron, Mr. A. D. R. Caroe, Mr. P. H. 
Carpenter, Mr. R. Cory, Mr. J. Home Dickson, Miss 
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M. M. Grimes, Mr. M. M. Melinsky, Dr. E. H. Rayner, 
Dr. A. J. B. Robertson, Mr. W. E. Schall, Dr. L. 
Simons, Dr. P. C. Spensley, Dr. H. Stuart. 


Astronomy in England during the Fourteenth 

Century 

Dr. DEREK PRICE has recently written two articles 
(Times Lit. Supp., February 29 and March 7) in 
which he describes some very interesting facts brought 
to light by a recent examination of a manuscript 
entitled ‘“Ihe Equatorie of the Planetis” in the Perne 
Library, Peterhouse, Cambridge. This was written 
in 1392, and if, as is now thought probable, it is a 
hitherto unknown work of Chaucer, the manuscript 
is of great importance as it would provide for the 
first time an example of Chaucer’s handwriting and 
also an uncorrupted specimen of his language and 
spelling. Various lines of evidence suggest that 
Chaucer was the author and not Simon Bredon, to 
whom it was once attributed, as it is now known 
that the latter died on or before 1372, the date when 
his will was proved. Probably the strongest evidence 
for the authorship is found in a note adjacent to a 
table for the conversion of years to solar days. This 
could not be seen completely until the volume had 
been freed from its nineteenth-century binding, and 
photographs of the note mentioning Chaucer by name 
have been reproduced in Dr. Price’s article. Although 
it is admitted that this note could refer to some 
unknown planetary section of Chaucer’s ““Treatise on 
the Astrolabe’’, it is considered that this is less likely 
than the view that Chaucer was the author. If, 
however, the note does refer to the ‘Astrolabe’, 
then only a very close collaborator could have known 
of its existence. The ““Equatorie” appears to be a 
free adaptation from an Arabic or Persian source, 
presumably through a Latin translation. This is 
known from some of the technical terms that are 
used and also from the opening of the text, which is. 
in typically Arabic style. The text contains a 
description of an instrument for finding the positions 
of the planets, and there are tables for determining 
the nodes of the moon, which are employed in the 
calculation of eclipses. The constructions of the 
instrument described are all based on the planetary 
theory contained in Ptolemy's “‘Almagest”, and a 
very clear account is given of the technical terms 
and the method of using the astronomical tables 
which are found among medieval manuscripts. 


Meteorological Office: Report for 1950 


THE annual report of the director of the Meteorolog- 
ical Office for the year April 1, 1950-March 31, 1951 
(M.O. 553 ; pp. 54; London: H.M.S.O., 1951 ; 1s. 6d. 
net) shows that major features in the work of the Office 
during the year were the provision of more specialized 
weather forecasts and the increase in the amount of 
research work in progress. The replacement in the 
B.B.C. Home Service from November 19, 1950, of 
the general land-area forecasts by regional forecasts 
supplied to B.B.C. regional headquarters by selected 
meteorological offices was an example of the former 
feature. The regional forecasts are more detailed and 
take better account of local needs, especially as 
regards agricultural purposes. With the development 
of jet aircraft, the amount of flying at heights above 
40,000 ft. continued to increase, and the research in 
progress for several years on the measurement and 
forecasting of wind speed and turbulence at those 
heights was intensified. The basis of successful 





780 


weather forecasting is an accurate prediction of 
changes in the field of atmospheric pressure in the 
upper air as well as in the strength and movements of 
the familiar depressions and anticyclones at ground- 
level. It is interesting to see that trials of methods 
of numerical calculation of these changes were begun 
in the Forecast Research Division. On the physical 
and instrumental sides, the work in progress included 
research into the visibility of the ground from air- 
craft flying in fog or haze and, with the aid of radar 
and direct observation from aircraft of the Meteoro- 
logical Research Flight, into the formation of rain 
and other aspects of cloud physics. ‘he director of 
the Office, Sir Nelson Johnson, presided over the 
final conference of directors of the International 
Meteorological Organization, which opened in Paris 
on March 15, 1951, in his capacity as president of 
the Organization. He was elected president of the 
World Meteorological Organization, the first Congress 
of which was held in Paris last March. 


Linen Industry Research Association: Report for 
1951 


THE report of the council of the Linen Industry 
Research Association for the year ended September 
30, 1951 (pp. 20; from the Association, Lambeg, 
Co. Antrim; 1951), records a membership of 289, 
compared with 281 at the end of the previous year, 
but the Association failed by a small margin to reach 
the trade subscription of £32,000 required to earn 
the maximum government grants. These have been 
fixed for the next quinquennium just short of the 
maximum of £22,000 and £13,000 from the Depart- 
ment of Scientific and Industrial Research and the 
Government of Northern Ireland, respectively. Much 
of the time of the staff continues to be occupied in 
the solution of day-to-day problems, and surveys of 
factories still form an important part of weaving 
research. Work on loom motions has borne fruit in 
@ new design of universal shedding motion and a 
special form of picking shoe. Scutching trials have 
shown that the Van Hauwaert automatic spreader 
can be used with a turbine scutching machine fitted 
with the modified roller breaker, and further trials 
have confirmed that the design of the Linra modified 
roller breaker is satisfactory and that the equipment 
is ready for factory trials. A new precision type of 
stub remover has been designed and patented for 
improving the quality of yarns by removing the 
gross faults, such as spinner’s piecings and flyovers, 
during high-speed winding, and the equipment is 
now being developed for commercial application. 
Work is also being carried out to improve the sizing 
of spun rayon yarns by adding to the tape-sizing 
machine an apparatus for wet-splitting and brushing 
the yarn, as well as to improve the production of 
level .and well-penetrated dyeings on linen and rayon 
fabrics; in addition, promising results have been 
obtained in work on rot-proofing linen goods. 


Parliamentary and Scientific Committee: Report 
for 1951 


TPE annual report for 1951 of the Parliamentary 
and Scientific Committee (pp. 20; from the Com- 


mittee, 31 Palace Street, London, S.W.1; 1952) 
contains the customary particulars of officers, sub- 
scribing membership and reports of the annual 
general meeting and annual luncheon on January 30, 
1951, with a list of addresses and discussions arranged 
during the year. The discussions have included the 
progress and development of atomic energy in Great 
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Britain, the work and future plans of the National 
Research Development Corporation, the future 
development of higher technological education, the 
contribution of science and technology to overc: ming 
shortages of essential raw materials, the assistance 
given by the Economic Co-operation Assistance 
Mission to the United Kingdom in the scientific and 
technological field, the organization, work and plans 
of the Meteorological Office, and agricultural research, 
with special reference to cows and insects. Following 
a discussion in May on the application of scienve and 
technology, a sub-committee was set up to review 
this question and to advise what more could usefully 
be done to ensure the better application of science 
and technology in the British Colonies. Although no 
further reports have been issued during the past 
year on scientific man-power or fuel efficiency, both 
subjects have received attention from the Committee, 
and questions on various aspects of them have been 
asked or debated in Parliament during the year. 


Recent Work of the Social Survey 

A ust of subjects investigated by the Social 
Survey Division of the Central Office of Information, 
during the past two years 1950-52, which was sup- 
plied by the Financial Secretary to the Treasury in 
reply to a question in the House of Commons on 
March 11 and printed in Hansard for that date, 
includes three investigations commissioned by the 
Department of Scientific and Industrial Research. 
One, on sound in dwellings, is an investigation, under 
actual daily living conditions, of the extent to which 
a new type of party wall reduced the amount of 
noise heard in local-authority dwellings. The second 
is a pilot study of the present distribution of science 
graduates made with the view of showing whether the 
Scientific Civil Service is recruiting its necessary share 
of the better graduates, and obtaining the reasons for 
not entering the Civil Service. The third is a pilot 
study to measure the flow of scientific information to 
industry, with the view of improving the work of the 
Technical Information Service of the Department. 
Also of some scientific interest are the investigations 
made for the Ministry of Labour into the employment 
of elderly workers, for the Ministry of Health on the 
nutritional level of children under the age of five 
years and on new problems in diphtheria immuniza- 
tion, and the statistical studies for the Registrar- 
General’s Office designed to show the incidence of 
ill-health and injuries as well as the use made of the 
national medical service. 


Professional Engineers Bureau : 


Activities during 1951 

Tue Professional Engineers Appointments Bureau, 
9 Victoria Street, Westminster, London, 8.W.1, an 
organization which exists mainly for the placing of 
members of the Institutions of Civil, Mechanica] and 
Electrical Engineers in suitable positions of employ- 
ment, has recently reviewed its activities during 1951. 
The total of vacancies notified by employers was 
1,070, of which 314 were for civil, 503 for mechanical 
and 253 for electrical engineers ; overseas vacancies 
were approximately 30 per cent of these figures, and 
were in the main for the Middle East, West and East 
Africa, India and Pakistan. The Bureau made 7,276 
nominations, of which 2,050 were civil, 3,444 mech- 
anical and 1,782 electrical. Compared with 1,947 in 
1950 and 1,981 in 1949, enrolments at the end of the 
year totalled 1,679, of which 385 were civil, 766 
mechanical and 528 electrical engineers. This decrease 
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in numbers may be accounted for by the general 
shortage of qualified engineers and also by the fact 
that housing difficulties, etc., are a deterrent to those 
wishing to change their jobs. More than 10 per cent 
of the engineers placed in positions were more than 
fifty years old, and the Bureau now recommends 
persons without consideration of age unless the 
prospective employer specifies any conditions of age. 
The Bureau is desirous that an employer should 
make a personal review of its register so that a 
detailed discussion can be made of the suitability of 
a candidate for a particular situation. During the 
year more placings were made than previously, and 
a record total for appointment fees was achieved. 
However, owing to rising costs the expenses of 
running the Bureau were not covered by income, 
and liabilities could only be met by generous donations 
from industry, which totalled £2.563, as compared 
with £1,041 in 1950. 


Multi-sensory Aids for Teaching Mathematics 


For some years the mathematical staff of the 
Gateway School for Boys, Leicester, have shown 
much energy in developing visual and other aids for 
the teaching of mathematics. These include a series 
of film-strips on such subjects as the quadratic graph, 
from experiment to law, the history of calculation, 
an area construction, graphical solution of equations, 
permutations, an introduction to loci, how to read 
mathematical tables, and an introduction to the 
calculus. There is also a transparent ‘Perspex’ device 
containing coloured fluid which just fills a circular 
cavity; by tilting the device the fluid leaves this 
cavity and flows into another of rectangular shape, 
thus evaluating the area of a circle. The school also 
publishes Mathematical Pie, a small magazine con- 
taining @ mathematical crossword and other material, 
chiefly of the puzzle type. Of course, similar activities 
are being carried on elsewhere, for example, in 
Switzerland, where J. L. Nicolet has produced a 
series of silent films which impart geometrical ideas 
by the dynamic method used in cartoon films. The 
time has now come to co-ordinate these activities. 
Those who are interested in the formation of an 
association for multi-sensory aids for the teaching of 
mathematics are asked to write to R. H. Collins, 
47 Edward Avenue, Leicester. 


Annals of Physical Medicine 


THE first issue of a new quarterly, the Annals 
of Physical Medicine (1, No. 1, 36; January 1952. 


6s. net or 2ls. net annual subscription. London : 
Headley Bros., Ltd.) marks the courageous decision 
of the British Association of Physical Medicine to 
publish its own journal. This Association was 
founded, as Lord Horder explains in his foreword 
to this issue, nine years ago ‘‘to encourage the study 
of the action of physical agents and their application 
in the promotion of Health ; in the prevention and 
treatment of illness and injury ; and in the restora- 
tion to fitness’. Twenty-five years ago this kind of 
work was called physiotherapy, and the treatment 
given was passive, palliative and largely empirical, 
the bulk of the patients treated being chronic sufferers 
from diseases of the locomotor system. Nowadays 
physical medicine includes physical education, re- 
habilitation and resettlement, as well as the use of 
physical agents for both diagnosis and treatment ; 
and many more diseases are nowadays treated by 
these methods. Research, as this issue of the Annals 
shows, is also a major activity of the members of 
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the Association, and every effort is being made to 
improve the status of the specialist in physical 
meuicine and to stimulate the universities to increase 
their efforts on behalf of what is, nowadays, an 
important branch of medicine. In this first issue of 
the Annals there are papers on the effects of micro- 
waves and on the ambulant treatment of the com- 
plications of varicose veins and allied conditions that 
have defeated all surgical measures ; and there are 
short reports on the International Federation of 
Physical Medicine, constituted in London in 1950, 
and on the International Congress of Physical 
Medicine to be held in London in July. The rapid 
expansion of this branch of medicine is a feature of 
modern medical development and deserves hearty 
and continued support. 


Nest-Boxes 

Tse British Trust for Ornithology (c/o Edward 
Grey Institute, 91 Banbury Road, Oxford) has pro- 
duced a field guide to describe the best and simplest 
designs of nest-box shown by experience to be 
effective in attracting hole- or ledge-nesting species 
which the bird-lover may wish to encourage or the 
scientific bird-watcher to study more conveniently 
than is possible under natural conditions. It has 
been written by Edwin Cohen and Bruce Campbell 
and compiled from a variety of sources, published 
and unpublished, at the request of the Trust. Only 
designs which can be cheaply constructed have been 
included, while guidance is also given on the keeping 
of records and other types of artificial nest-sites. 
Each section is preceded by a tabular summary 
intended to help the observer to select quickly the 
designs most suitable for those species which occur 
in his neighbourhood and which he wants to attract 
to his boxes. A bibliography includes some references 
to books and papers dealing with the origins and 
history of nest-boxes. 


The Worker in Industry 


THE ten centenary lectures for 1951, entitled ““The 
Worker in Industry’’, which were given last year 
under the auspices of the Ministry of Labour and 
National Service in association with the Ministry’s 
exhibition in London on ‘Manpower: the Human 
Factor in Industry’, have now been collected in 
pamphlet form and made conveniently available to 
a wider circle than their original audiences (pp. 106. 
London: H.M. Stationery Office. 3s. 6d. net). Their 
keynote is practical rather than academic, and 
successive lectures deal with youth and man-power 
needs in Great Britain; eliminating the wastage of 
disablement ; the effect of environment on the 
health and efficiency of the industrial worker ; 
technical and scientific man-power; problems of 
wages policy ; the contribution of the International 
Labour Organization ; self-government in industry ; 
the employment of the older worker; the human 
factor in accident prevention; and training for 
industry. A foreword contributed by Sir Walter 
Monckton expresses the hope that publication of the 
lectures will both stimulate thought and help to 
guide action in these matters. 


Science Masters’ Association: Annual Meeting of 
the Scottish Branch 
THE annual meeting of the Scottish Branch of the 
Science Masters’ Association was held in University 
College, Dundee, during April 15-17, with Major- 
General D. W. Wimberley, principal of the College, 
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as president. In his address, General Wimberley 
pointed out that university training is a privilege 
not to be lightly wasted, and discussed the import- 
ance of selecting entrants to universities both on their 
academic standards and on their potentialities as 
responsible citizens with the character and inclina- 
tion to take a leading part in their chosen careers. 
Three lectures were given at the meeting by, re- 
spectively, Prof. G. D. Preston, Harris professor of 
physics; Prof. D. H. Everett, professor of chem- 
istry ; and Prof. D. R. Dow, professor of anatomy. 
Prof. Preston spoke of the work in progress in the 
Department of Physics, much of which is concerned 
with the fine structure of matter, and an account 
was given of the many techniques being used, in- 
cluding electron microscopy and also X-ray dif- 
fraction by organic crystals, protein monolayers, bone 
structures and organic fibres such as jute. Prof. 
Everett discussed the teaching of quantum mechanics 
and modern valency theory, and outlined an 
approach which has been used in presenting the 
basic principles to first-year students using pictorial 
examples and mechanical models, all of which can be 
constructed in a school workshop. Speaking on 
“The Human Brain”, Prof. Dow described various 
electronic methods of investigation and some of the 
striking results of the new knowledge obtained in 
these investigations carried out by Prof. W. Pen- 
field, of Montreal, and others. In particular, he 
discussed recent work on the frontal lobes of 
the brain and the operation of leucotomy. During 
the period of the meeting visits were arranged to 
representative industrial undertakings in Dundee and 
the surrounding district, to the Pitlochry hydro- 
electric scheme and to St. Andrews University 
Observatory to see the new Schmidt telescope. One 
afternoon was set aside for conducted tours of the 
Botany, Zoology, Chemistry, Biochemistry and 
Physics Departments of University College, Dundee. 


Metallurgical Conference in Reutte, Tyrol 


Dr. PauL SCHWARZKOPF, president of the American 
Electro Metal Corporation, New York, and owner of 
the Metallwerk Plansee, Reutte, Tyrol, is organizing 
an international seminar on metallurgy, entitled 
“De re metallica”, to be held in Reutte during 
June 22-26. The meeting will be divided into three 
sessions on physical metallurgy, hard metals and 
general powder metallurgy, respectively. A number 
of lectures will be given by scientific workers from 
Austria, Germany, Switzerland, France, Great Britain 
and the United States. Further details can be 
obtained from Dr. R. Kieffer, Metallwerk Plansee, 
Reutte/Tyrol, or from Dr. W. Leszynski, Powder 
Metallurgy Bulletin, 320 Yonkers Avenue, Yonkers 2, 
New York, or from Mr. M. Littmann, Metro-Cutanit, 
Ltd., 160 Piccadilly, London, W.1. 


Overseas Scholarships of the Royal Commission 
for the Exhibition of 1851 


THE Royal Commissioners for the Exhibition of 
1851 have awarded the following overseas scholar- 
ships for 1952, of value £450-500 a year and tenable 
for two years, for research to be undertaken in 
the institutions as shown. Canada : I. B. McDiarmid 
(Queen’s University, Kingston, Ontario), nuclear 
physics at the University of Manchester; and R. S. 
Title (University of Toronto), physics at the Univer- 
sity of Oxford. Australia: T. M. Dunn (University 
of Sydney), physical chemistry at University College, 
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London, or the University of Cambridge ; H. Hoffman 
(University of Melbourne), nerve physiology at the 
National Institute for Medical Research, London; 
and R. Pettit (University of Adelaide), organic 
chemistry at University College, London. New 
Zealand : R. B. Johns (University of New Zealand), 
organic chemistry at the University of Cambridge, 
South Africa: S. Brenner (University of the Wit- 
watersrand), physiological chemistry at the Univer. 
sity of Oxford ; and A. R. H. Martin (Rhodes Univer- 
sity, Grahamstown), botany at the University of 
Cambridge or University College, London. Republic 
of Ireland: D. H. Hayes (Trinity College, Dublin), 
organic chemistry at the University of Cambridge. 
India; H. K. Jain (Indian Agricultural Research 
Institute, New Delhi), plant breeding at the University 
College of Wales, Aberystwyth. 
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Announcements 


THE following appointments in the National 
Agricultural Advisory Service have been announced : 
A. Jones, to be chief farm-management advisory 
officer, in which post he will be responsible for 
developing and co-ordinating farm-management ad- 
visory work throughout Great Britain; and J. W. 
Reid, county agricultural officer for the County of 
Shropshire, to be deputy provincial director for the 
South-Western Provincial Sub-centre, Starcross, 
Devon. 


THE Challenger Society is offering small grants in 
aid of research in marine biology or oceanography at 
a recognized laboratory during the year June 1952 
June 1953. Applications, accompanied by details of 
the proposed research, should reach the honorary 
secretary, Mr. N. B. Marshall, British Museum 
(Natural History), London, S.W.7, before the end of 
May. 

THE managers of the Broodbank Fund, which is 
for the furtherance of research in biochemistry or 
biophysics with special reference to the principles 
and practice of food preservation, are offering a 
research fellowship of value £600-1,000 a year (plus 
research expenses), tenable at the University of 
Cambridge for a maximum of three years. The 
closing date for applications is May 31. Further 
details can be obtained from the University Registry, 
Old Schools, Cambridge. 


In memory of John Stewart Dow, the Illuminating 
Engineering Society is offering a prize, derived from 
a bequest by him, which it is hoped will encourage 
collaboration between students of illuminating eng- 
ineering and students in other fields in which applied 
lighting plays an important part. The prize is of 
total value £75 and is intended primarily for students 
working in collaboration as a team. The subject this 
year is the layout, artificial lighting and decoration 
of a ground-floor showroom. Competitors must have 
been born on or after April 1, 1926. The closing date 
is November 30. Further details can be obtained 
from the secretary of the Illuminating Engineering 
Society, 32 Victoria Street, London, 8.W.1. 


Erratum. In the article on the Pacific Science 
Association in Nature of April 19, p. 659, it is stated 
that the United Nations Educational, Scientific and 
Cultural Organization contributed 20 million dollars 
to enable scientific workers from war-devastated 
countries to attend the Association’s seventh con- 
gress (1949) ; this is incorrect, the grant made being 
20 thousand dollars. 
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IONOPHORESIS OF SUGARS ON PAPER AND SOME APPLICATIONS 
TO THE ANALYSIS OF PROTEIN POLYSACCHARIDE COMPLEXES 


By Dr. R. CONSDEN and WINIFRED M. STANIER 


EPARATION of charged substances in solutions 
in an electric field, using various media which 
act as supports for the electrolyte, is now an estab- 
lished practice. Recently, paper has been found to 
be a suitable medium; originally employed for 
proteins'~®, its use is being extended to other sub- 
stances. In order to have a mobility, a substance 
must have a net charge. If the molecule contains 
equal numbers of basic and acidic groups, it may be 
made to acquire a net charge* by suitable adjustment 
of pH ; many other methods are available for intro- 
ducing charges such as oxidation’*. With substances 
containing no ionizable groups, charges may be con- 
ferred by combination with charged groups’. Béese- 
ken, in his classical work on sugar structure’®, showed 
that sugar molecules, containing hydroxyl groups 
suitably situated, can form complexes with borate 
ions. Differences in properties of borate complexes 
have been utilized to separate some sugars or their 
derivatives on chromatograms'!!*, We have found 
that, in buffers containing borate, sugars will move 
towards the anode when a voltage is applied. 
Ionophoresis was carried out under conditions 
rather similar to those of Cremer and Tiselius’. 
Whatman No. 1 paper 34 cm. Jong was dipped in 
buffer, blotted, and fixed in a rectangular glass frame. 
The frame and paper were placed in a rectangular 
glass dish. The purpose of the frame was to keep 
the paper stretched horizontally ; the ends of the 
paper dipped into ‘Perspex’ troughs placed outside 
the dish, and these contained the buffer solution and 
graphite electrodes. After 10-15 min., 2 ul. of each 
sugar solution (1 per cent) was applied along the 
starting line 12 cm. from the cathode end of the 
paper, allowing 2 cm. between each. The dish was 
then filled with chlorobenzene until the paper was 
covered, and, after allowing a further ten minutes for 
equilibration, a potential of about 310 V. was applied 
from a rectifier for about two hours. All experiments 
were carried out at room temperature, and no special 
arrangement was made for controlling the tempera- 
ture, which rose a few degrees during the run. The 
current usually increased by 30-40 per cent. The 
voltage did not vary by more than 2 per cent during 
any given run. At the end of the ionophoresis, the 
paper was removed and dried, and the sugars 
revealed by spraying with aniline hydrogen phthalate 
reagent!* to which a few drops of glacial acetic acid 
had been added to overcome the alkalinity of the 
buffer. After a few minutes heating at 100-110°, the 
paper was viewed in ultra-violet light, in which the 
monose spots have an intense fluorescence. Pro- 
longed heating is required for the oligosaccharides, 
which fluoresce comparatively weakly. In order to 
obtain a measure of electroendosmosis, creatinine or 
proline (the latter at pH values 8-6 or less) was 
included as a neutral substance. Alkaline picrate was 
used for revealing creatinine and ninhydrin for proline. 
A series of ionophoreses in borate buffers at pH 7-0, 
8-0, 8-6, 9-2 and 9-7 was carried out on the following 
sugars: fructose, sorbose, glucose, galactose, man- 
nose, arabinose, ribose, rhamnose, raffinose and 
cellobiose. The solutions of pH 8-6 and less consisted 
of 0-2 M boric acid and 0-05 M sodium chloride, with 
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various additions of 0-05 M borax. The latter was 
used for pH 9-2, and 0-1 M sodium hydroxide was 
added to this solution to provide the buffer of pH 9-7. 
For this series, the current and temperature of each 
experiment was similar, starting at 0-6-0-8 m.amp., 
depending on the buffer, and rising to 0-8-1-1 m.amp./ 
cm. width. The temperature rose from 17-18° to 
21-22°. The mobilities (cm.*/volt.sec.) were calculated 
from the distance between the sugar spot and proline 
or creatinine, the effective length of the paper 
(assumed to be 30 cm.), voltage and time. These 
figures are given in the accompanying table, and 
while they can only be very approximate, since 
effective length and voltage gradient were not 
accurately determined, they are useful for com- 
parative purposes, as duplicate experiments gave 
reproducible results within 10 per cent, and the 
rates of the sugars relative to each other were always 
closely reproducible. In another experiment, at 
pH 8-6, the albumin of normal human serum migrated 
6 cm. as compared with 8-5 cm. for glucose. Thus the 
calculated mobility of glucose is mobility of albumin 
x 8-5/6 = 9-2, using the value of 6-48 x 10° at 
3° for albumin given by Kunkel and Tiselius’*. This 
should be corrected for temperature, which in our 
experiments is about 17° higher than in Kunkel and 
Tiselius’s conditions; and as mobility increases by 
about 2 per cent per degree rise, the corrected value 
becomes 12-3, which is in fair agreement with the 
value of 11-4 given in the accompanying table. 


MOBILITIES OF SUGARS (cm.*/V.sec. x 105) AT 20° IN BORATE AT 
VARIOUS pH VALUES, ON WHATMAN NO. 1 PAPER 

















! 
| pH 70 } 80 | 8-6 j 9-2 | 9-7 
| Fructose | 8-2 | 97 1-4 =| 12-5 13-1 
Sorbose 8:7 10°4 12-2 14-1 14:3 
Glucose 24 | 65 11-4 14-5 14-6 
Galactose 28 | 58 | 946 13-0 13-1 
| Mannose 2-6 | £9 ; oF® 9-8 10-0 
Ribose 7-0 9-1 | 10-2 10-9 11-0 
Arabinose 3-2 65 | 103 | 133 13-9 
| Rhamnose ig | 24 |] 44 71 78 
| Cellobiose | <05 | O58 | 15 | 32 4-5 
Raffinose {| 0-5 | Of). 1. £95.) a 4:8 
{ = 





Fig. 1 is a photograph of ionophoresis at pH 8-6, 
and the mobilities are represented graphically in 
Fig. 2. In the absence of further experimental results, 
no explanation is attempted here to account for the 
differences between the various sugars, since the 
factors governing the mobility of any given sugar are 
obviously very complex, depending, among other 
things, on equilibria between different structures’, 
and ionization constants of the borate complexes. 
Most of the sugar spots at the higher pH values were 
sharp and circular; but at the lower pH values some 
were rather elongated, suggesting the existence of 
more than one species of complex. That borate- 
complex formation is undoubtedly taking place and 
giving risé to mobility is evident from the fact that 
in buffers not containing borate (phosphate, barb- 
iturate, glycine-sodium hydroxide) there was no 
migration. It can be seen from Fig. 2 that, except 
for the ribose and the ketoses, mobilities are small at 
pH 7, and increase with increase of pH. The curves 
for all the sugars are similar to the familiar titration 
curves of weak acids, and the shape of the ketose and 
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Fig. 1. LIonophoresis of sugars in borate, pH 8-6 at 10-3 V./em 
for 120 min. 
The origin is on the vertical line; anode at the right. Sugar 
spots revealed with aniline hydrogen phthalate, proline with 
ninhydrin: the weaker spots are outlined. 1, Fructose: 2, 
arabinose: 3, glucose; 4, sorbose; 5, galactose; 6, mannose ; 
7, cellobiose ; 8, raffinose ; 9, ribose: 10, rhammose ; 11, proline 
(spot is at extreme left centred over the zero) 





ribose curves suggests the formation of more than 
one acid of different dissociation constants by each 
of these sugars. 

Investigations at pH values less than 7 were also 
undertaken. Here, of course, it is not possible to use 
borate as a buffer. Phosphate at pH 6-0 and acetate 
at pH 5, both containing boric acid, were employed. 
In both cases, only the ketoses and ribose had any 
appreciable mobility. In boric acid alone, which has 
no buffering capacity (initial pH c. 5), the ketoses 
and ribose spots became very elongated, probably 
due partly to pH changes in the paper. There is 
evidence that the composition of the buffer solution 
itself may have an effect on the mobilities. Thus, at 
pH 8-0, in a solution containing strong borate 
(M/2 boric acid adjusted with M/2 sodium hydroxide), 
the mobilities of all the sugars were some 30 per cent 
higher than in the dilute buffer of same pH, except 
the ketoses and ribose, which showed 
no change. isk 

By choosing appropriate conditions 
(pH and time), various sugar mixtures 
have been resolved. Sugars can be sep- 
arated if their mobilities differ by 20 
per cent or more. Of course, separations 
will not be practicable unless mobilities 
of some of the constituents of the mix- 
ture are sufficiently high. The two 
oligosaccharides, raffinose and cello- 
biose, have much smaller mobilities 
than the monoses at all pH values, and 
can therefore be separated. This applies 
also to lactose, maltose and sucrose, 
which, in a separate experiment at pH 
8-6, had mobilities of 3-9, 2-7 and 0-9 
respectively. Whether this low mobil- 
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the ketoses (which show similar behaviour to each 
other), migrate much faster than the other sugars 
at pH 8 and less. Of the hexoses, mannose jg 
the slowest above pH 8 and can therefore be sep- 
arated from them. 8-6 appears to be an optimum 
pH for the separation of glucose from galactose, 
Ribose and rhamnose, which, like glucose and gal- 
actose, are not always easily separable chromato. 
graphically, have widely differing mobilities. The 
separation of glucose and galactose, and of mannose, 
galactose and sorbose at pH 8-6, is illustrated jy 
Fig. 3. Ionophoresis would thus appear to be a 
useful method for the separation of sugars additiona] 
to, or as a preliminary to, chromatography. 

The hexosamines and hexuronic acids occur 
frequently in hydrolysates of animal polysaccharides, 
and if present these may readily be separated from 
neutral sugars in non-borate buffers because of their 
charges. At pH 8-6, in the absence of borate, glucos- 
amine and galactosamine appear to be largely 
de-ionized, since they move only slowly towards the 
cathode ; but in borate at this pH, these substances 
behave as neutral molecules, showing that formation 
of complexes has taken place. Glucuronic acid has a 
higher mobility towards the anode than any of the 
sugars in borate solutions, its rate relative to glucose 
at pH 8-6 being 1-4. 

As stated above, certain sugar mixtures can be 
resolved by ionophoresis ; further resolution can be 
obtained by paper chromatography. The same sheet 
of paper can be used for both processes, so that a two- 
dimensional separation is obtained. The sugar mixture 
is subjected to ionophoresis along a direction near 
and parallel with one edge of the paper, and, after dry- 
ing, chromatography is carried out in a direction at 
right angles to the ionophoresis. The solvent mixture 
for the chromatography was equilibrated with buffer 
solution of the same composition as had been used 
for ionophoresis, instead of water. We have resolved 
various mixtures of sugars by this method, which re- 
calls the rather similar process of simultaneous chrom- 
atography and ionophoresis used for amino-acids". 

Many proteins contain only small amounts of bound 
polysaccharide, and examination of the sugars pro- 
duced on hydrolysis of such compounds by paper 
chromatography is often rendered difficult, owing to 
the presence of relatively large amounts of protein- 
breakdown products, which may distort the move- 
ment of the sugars or obscure their colour reactions 
with reagents. It is thus often necessary to obtain 
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Fig. 3. Ionophoreses of protein hydrolysates and sugar mixtures 

in borate, pH 8°6 at 10-3 V./em. for 215 min. 

Origin on vertical line ; anode at the right. 1 and 2, Fibrin 

hydrolysate ; 3, galactose + glucose ; 4, mannose + galactose + 

sorbose ; 5, galactose ; 6 and 7, gelatin hydrolysate + galactose. 

Strips 1 and 7 were treated with ninhydrin; the two spots at 

the anode end are glutamic and aspartic acids. The other strips 

were treated with aniline hydrogen phthalate. The weaker spots 
are outlined. All the ionophoreses were carried out simultaneously 
on one sheet 

polysaccharide-rich fractions before chromstography, 
a procedure which cannot always be employed if only 
limited amounts of starting material are available. 
Jonophoresis overcomes this difficulty, since the 
sugars in the hydrolysate can be separated from much 
of the interfering amino-acid and peptide material ; 
thereafter chromatography may be employed, if 
desired, to effect further separation. At pH 8-6, for 
example, only peptides of glutamic and aspartic acids 
will migrate to positions similar to most of the 
monoses, and these peptides will usually not be 
present in sufficient amounts to interfere with sub- 
sequent chromatography ; glutamic and aspartic 
acids move somewhat faster than the sugars. It has 
been our custom to employ a pH of 8-6 for the 
preliminary examination of protein hydrolysates, 
since mobilities of most of the sugars are relatively 
high. At higher pH values there is a risk of decom- 
position of some of the sugars, and the mobilities of 
some peptides or amino-acids may be much increased 
owing to de-ionization of their amino-groups. How- 
ever, the optimum pH might well be different from 
8-6, depending on the particular sugars present. 

The duration of ionophoresis will also depend on 
the particular sugars present. For hexuronic acid 
only a comparatively short period is sufficient, if 
necessary, on @ separate ionophoresis. In the presence 
of much protein hydrolysate, it has been observed 
that a given sugar tends to migrate at a somewhat 
smaller rate than in the absence of protein. This is 
evidently due to the local lowering of the pH by the 
relatively large amount of amino-acid and peptide 
material, and therefore lowering of sugar mobility. 
This effect can largely be eliminated by allowing 
sufficient time for equilibration on the paper before 
commencing ionophoresis. Nevertheless, it is im- 
portant, when examining protein-polysaccharide 
hydrolysates, to employ controls of similar com- 
position, rather than solutions of sugars alone. For 
this purpose we employ a hydrolysate of gelatin 
containing 1-2 per cent of added sugar. Where 
two-dimensional separations are carried out, a control 
mixture of sugars is included on a suitable part of 
the same sheet in the chromatographic stage. 

The protein-polysaccharide was hydrolysed with 
N-sulphurie acid for 3 hr. at 100—-110°. After careful 
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neutralization with baryta, the filtered solution was 
concentrated in vacuo to small bulk. Ionophoresis in 
borate buffer pH 8-6 was then carried out, using an 
amount of hydrolysate corresponding to about 1 mgm. 
of original material. Duplicate strips were treated 
with ninhydrin to reveal amino-acids and peptides 
(ef. refs. 4 and 16), as the position of the sugar spots 
relative to these provides useful additional informa- 
tion. Where two-dimensional separations are carried 
out, the same sheet, after treatment with aniline 
hydrogen phthalate, may then be sprayed with 
ninhydrin. The presence of aniline hydrogen phthalate 
inhibits the full development of the ninhydrin colours. 

We give two examples of the application of these 
methods. The first was a group A hemolytic strepto- 
coccus hydrolysate. Ionophoresis showed the presence 
of at least four sugar components, which migrated 
similarly to hexosamine, rhamnose, ribose and glucose. 
These sugars were confirmed by their colours with 
aniline hydrogen phthalate, and by two-dimensional 
separation. As judged from the intensities of the 
spots, rhamnose was present in highest amount, while 
the amounts of glucose and hexosamine were similar to 
each other. Ribose was relatively weak, and appeared 
to vary in amount with different strains. Recently, 
Schmidt!’ has reported that group A streptococcus 
polysaccharide is composed chiefly of rhamnose and 
glucosamine. 

The second example is human fibrin. This was 
obtained from normal citrated serum by addition of 
thrombin, and was purified by dissolving in chlor- 
acetic acid and precipitation with trichloracetic 
acid according to the method of Lorand!*. This 
procedure was repeated four times, after which the 
reducing sugar’® and hexosamine*® liberated on 
hydrolysis were constant. The final values were 2-7 
and 0-6 per cent, respectively, based on the air-dry 
fibrin. A preliminary ionophoresis for a short time 
indicated the absence of uronic acid. Further iono- 
phoresis for longer periods indicated the presence of 
three sugars migrating at rates similar to hexosamine, 
mannose and galactose. This is illustrated in Fig. 3. 
(The control— gelatin hydrolysate and added galactose 
—shows the presence of a trace of another sugar, 
probably glucose, which was present in the gelatin.) 
Two-dimensional separation confirmed the presence 
of galactose, mannose and hexosamine. Fibrin thus 
appears to contain a few per cent of bound poly- 
saccharide consisting of these three sugars. Similar 
findings, by chromatography, have been recorded for 
other blood proteins”’. The further investigation of 
fibrin polysaccharide is being continued. 
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THE TEXTILE INSTITUTE 


By Pror. W. E. MORTON 
College of Technology, Manchester 


N 1910 the Textile Institute, the professional body 
of textile technologists, was founded ‘“‘to advance 

the general interests of the textile industry, more 
particularly in relation to the acquisition and applica- 
tion thereto of scientific knowledge’. On April 4, 
1952, its new headquarters at 10 Blackfriars Street, 
Manchester, were officially opened by the president, 
Mr. G. H. Spencer, at a ceremonial unveiling of a 
tablet commemorating the names of the fifteen 
founding members. 

The necessity for new and more commodious 
premises has arisen mainly because of the remarkable 
post-war growth of the Institute’s membership and 
activities. In its early days it developed slowly : 
when it received its Royal Charter in 1925 its member- 
ship was just over 1,000, and by 1939 this number 
had increased to 1,700. But since 1946 no less than 
4,637 new members have joined, and the current 
membership of more than 5,600 is still growing at 
the rate of a hundred or so a month. 

This rapid expansion is in part due to the growing 
recognition that industries in general, and the 
traditional industries in particular, depend very 
largely for their future prosperity on a more wide- 
spread application of science and the scientific method 
of approach to the problems of their materials, pro- 
cesses and organization. But it is also due to the 
part which the Institute itself has played in developing 
this climate of opinion, and to the high esteem in 
which its Journal and its diplomas have come to be 
held by textile technologists throughout the world. 
It is not, and never has been, a purely national body— 
a fact which is symbolized in the crest of its arms. 
More than a thousand of its members, including 271 
fellows and associates, are drawn from overseas, and 
in recent years its examinations for the award of 
diplomas have been held at centres in seventeen 
foreign countries. The Journal, which is the official 
organ of publication for the several textile research 
associations, is universally acknowledged to be with- 
out equal in the textile field, both for the quality 
of the papers contributed and for its abstracts of 
current textile literature, which are immeasurably 
more comprehensive than anything of the kind pub- 
lished elsewhere. 

Besides setting up high standards of technical 
literature through its Journal, and of professional 
competence through the award of diplomas, the 
Institute serves the purposes laid down in its charter 
in many other ways: by the award of scholarships 
and prizes; by the unification of testing methods ; 
by the codification of textile terminology; and by 
the organization of conferences and lectures. In the 
conduct of its affairs, the Council is assisted by four- 
teen standing committees with their numerous sub- 
committees and overseas advisory panels ; and as the 
membership has grown so also have the demands 
upon the Institute’s resources—in offices for the 
expanding staff and meeting rooms for the greatly 
increased amount of committee work that has to be 
done. 

Since the Second World War, the old premises in 
St. Mary’s Parsonage, considered even in 1925 to be 
“none too commodious’’, have been quite inadequate 
for their purpose, and administration has had to be 
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carried on under increasingly difficult conditions, 
Staff had to be accommodated wherever there wags 
space, and serious inroads were made into such 
limited accommodation as had previously been avail. 
able for members. In its new headquarters, the 
Institute now has offices which not only satisfy its 


; administrative requirements but also make possible 


the restoration and augmentation of the general 
facilities for its members. Particularly appreciated 
among these are the lecture theatre to seat 165 in 
comfort, the handsomely furnished members’ room, 
the dining-room, and the adequate housing of the 
Institute’s extensive library. 

The opening ceremony was performed at a con- 
vocation for the award of medals and diplomas, 
following which the assembly was addressed by Dr, 
Perey Dunsheath on the subject of “Education, 
Technology and Management’’. . Dr. Dunsheath’s 
theme was the relatively low esteem in which tech- 
nological studies are held in Great Britain as com- 
pared with the United States and elsewhere. ‘Though 
the situation is improving, he said, there are still 
far too many in a position to influence the careers 
of young men who are apt to look down on any sort 
of education that is directed to a useful end. This, 
he contended, is a state of affairs that must be rect- 
ified, and quickly, if Britain is to maintain itself in 
the forefront of industrial nations. Technological 
education, based as it must be on a sound foundation 
of fundamental science, has every right to claim a 
status on a par with that of any other form of 
academic study; and unless it is accorded that 
recognition, industry would fail to attract its due 
share of the best brains in Britain, by which alone 
it can survive in the face of modern world competition. 


EDUCATION GROUP OF THE 
INSTITUTE OF PHYSICS 


ANNUAL CONFERENCE 


CHOOL and university examinations in physics 

were discussed at the annual conference of the 
Education Group of the Institute of Physics, held at 
the Institute’s House during April 17-19. The 
opening paper by Mr. J. L. Brereton (general secre- 
tary, Cambridge University Local Examinations 
Syndicate) on “The Place of Examinations in 
Education’’, explained the aims of a school examin- 
ation. It is the modern equivalent of the master’s 
criticism of his apprentice. The external examination 
goes further, in that it tests teachers as well as pupils, 
and can exert a profound influence for good on the 
courses of study in schools. The General Certificate 
of Education, which can be taken in single subjects 
and not necessarily from school, does not of itself 
imply the completion of an approved course; and 
only by close co-operation between examining bodies 
and the schools can its value be maintained. Mr. 
Brereton said he believes that group intelligence tests 
are similar in nature to conventional examinations, 
but at a very low level of knowledge. He had experi- 
mented with an interchange of papers with American 
schools, and the results so far suggested a high 
correlation between marks obtained in the General 
Certificate papers and in their objective tests. He 
believes there must eventually be a move towards 
the establishment of internal examinations conducted 
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py the schools under the supervision of the examining 
hodies. 

The second session, on “School Examinations’’, 
yas opened by Dr. T. L. Ibbs (University of Birming- 
ham), who agreed with many of the points in Mr. 
prereton’s paper. He regretted some of the recent 
alterations in school examinations, particularly the 
abolition of the distinction mark, which had been a 
help to universities in selecting entrants although it 
4 reflected the proficiency of a school’s coaching as well 

gs the promise of a candidate. Mr. E. W. Tapper 

(Dulwich College) described the organization of the 

internal examinations at Dulwich, which are con- 

ducted in the atmosphere of a public examination 

and give the pupils some training in examination 
an art that can and should be taught. 
Mr. W. B. Chivers (King Edward’s Grammar School, 
Aston, Birmingham) spoke on practical examinations. 
He urged that separate papers should be set for 
‘advanced’ and ‘scholarship’ candidates, that the 
marks should be assessed apart from the theory 
papers, and that the result of the practical examin- 
Many 
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gifts in many industrial careers, and the certificate 
should state them. The difficulties of staging a 


‘| practical examination for many candidates, with 





limited space and resources, were recalled with great 





good humour. 

Prof. W. E. Curtis (president of the Institute of 
Physics) opened the discussion on these papers. He 
felt that there is little difference, as affecting univer- 
sity entrants, between the General Certificate of 





Education and the older form of examination, and 
endorsed Mr. Chivers’s suggestions for improving the 
practical papers. 

University examinations for honours students were 
the subject of the third session. Prof. Curtis said 
that the usual written examination lays too much 
stress On memory, and leaves too little time for 
thinking ; it also leads the undergraduate to adopt 
wrong methods of study aimed at forecasting likely 
questions. He described the system used in the 
University of Durham at King’s College during the 
honours course for developing and testing the student’s 
powers of original thinking, and resource in practical 
work. Dr. J. G. Wilson (University of Manchester) 
said that the final honours examination tests a man’s 
fitness to enter the profession of physics. Apart 
from the qualities mentioned by earlier speakers, one 
important skill is his ability to communicate his 
knowledge. Many good students have a poor com- 
mand of English ; is this a matter to be rectified at 
school, or at the university ? Little originality can 
be expected in specialized branches of physics ; but 
students ought to be able to apply their knowledge 
of the elementary ground-work of physics in an 
original way, and examination questions could be 
framed so as to test this ability. 

The discussion centred first on Dr. Wilson's point 
about the low quality of written English prevalent 
among science students. Mr. R. Stone (Manchester 
Grammar School) said that this is a matter for the 
universities; the good scientist is often a ‘late 
developer’ in English, and can quickly be trained in 
this when the time is ripe. Dr. H. R. Lang (secretary 
of the Institute of Physics) said that the real need 
is @ command of functional English, an ability to 
Returning to the 
main subject, Dr. J. Topping and Dr. R. Fiirth spoke 
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of the Continental system of oral examinations 
as perhaps a better way of assessing candidates but 
less favoured by candidates themselves. 

University examinations also occupied the final 
session. Dr. W. H. Taylor (University of Cambridge) 
described the aims and organization of the practical 
examinations in physics for the Natural Sciences 
Tripos, and Dr. A. J. Woodall (Military College of 
Science, Shrivenham) spoke of examinations in 
physics for the non-specialist, quoting some very 
simple questions which could be set to test a 
candidate’s grasp of elementary principles, and which 
did indeed cause his hearers some moments of hard 
thinking. 

All the speakers were concerned with the use of 
examinations as a part of the technique of education, 
and this positive and constructive attitude was 
evident throughout the discussions. A valuable 
feature of the conference was the exchange of views 
and experiences between teachers and examiners of 
physics at all academic levels. G. R. NOAKES 


ASLIB AERONAUTICAL GROUP 


CONFERENCE AND ANNUAL GENERAL 
MEETING 


‘THE Aslib Aeronautical Group held its first 

conference and annual general meeting at the 
College of Aeronautics, Cranfield, during April 5-7. 
The forty-eight delegates represented many aircraft 
and accessory manufacturers, airlines, experimental 
establishments and other bodies interested in the 
supply and use of aeronautical information. They 
were welcomed to the College by Air Chief Marshal 
Sir Edgar Ludlow Hewitt, chairman of the board of 
governors, and Air Marshal Sir Victor Goddard, 
principal of the College. 

The programme included a talk by Mr. P. L. 
Taylor on electrical engineering as applied to aircraft, 
and Mr. A. H. Holloway (Technical Information 
Bureau) and Mr. J. G. Ogg (Central Radio Bureau) 
outlined the scope and functions of their respective 
departments in the Ministry of Supply. 

The Group was fortunate in having as its guests 
Dr. A. C. de Kock and Dr. R. Timman, both of the 
Nationaal Luchtvaartlaboratorium, Holland, and 
co-authors of the N.L.L. scheme for the analytical 
cataloguing of wind-tunnel and other empirical 
aerodynamic data (NLL Report F64). One of the 
three working parties recently formed by the Group 
had been asked to examine the scheme in detail, and 
at the meeting it presented its interim report. General 
reactions were favourable : it was agreed that normal 
library classification systems are unsuitable for this 
special purpose, and the Dutch index cards, each 
giving an illustrated analysis of one scientific report, 
would be generally acceptable provided that minor 
improvements can be made in the physical process 
of selection. It was suggested that edge-notched or 
punched cards might be used. 

The working party dealing with abstracts, in its 
interim report, outlined the steps taken to ascertain 
requirements for aeronautical abstracting services. 
This has been done by distributing with Index 
Aeronauticus seven hundred copies of a questionnaire. 
Replies indicate that present needs can be met by 
some improvement in the Index Aeronauticus itself 
rather than by the initiation of a new venture. 
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The third working party, that engaged on period- 
icals, reported that considerable progress has been 
made in the preparation of a union catalogue listing 
the holdings of each aeronautical library. This is 
already facilitating loans and exchanges between 
libraries, and might later result in the co-operative 
purchase of periodicals for which only a small demand 
exists. 

The programme of official meetings concluded with 
a general discussion on the need for uniformity in 
classification and in methods generally. There was a 
suggestion that abstract cards, suitable for use in a 
standard 5 in. x 3 in. card index, should be issued as 
part of R.A.E. reports: this received enthusiastic 
support, particularly from librarians who use the 
Universal Decimal Classification adopted some years 
ago by the Ministry of Supply. 

The morning of April 7 was spent in a conducted 
tour of the College Departments, including those of 
Aerodynamics, Design and Propulsion, and the 
sections dealing with Standards and Business Systems. 

The Aslib Aeronautical Group intends to hold 
further week-end meetings of this nature. Those 
interested should write to the honorary secretary, 
Mr. C. W. Cleverdon, Librarian, College of Aero- 
nautics, Cranfield, Bletchley, Bucks. 


SMITHSONIAN INSTITUTION 
ANNUAL REPORT FOR 1950-51 


HE report of the Secretary of the Smithsonian 
Institution for the year ended June 30, 1951*, 


with which is included the financial report of the 
executive committees of the Board of Regents, refers 
to the deferment of some of the Institution’s long- 
term programmes, such as modernization of museum 


exhibits, construction of urgently needed new 
buildings, and purchase of modern instruments and 
laboratory equipment, caused by the curtailment of 
Government spending since the Korean crises. The 
position is the more serious because the annual 
number of visitors is rapidly approaching three 
millions, and the increase of the collections in the 
fields of natural history, industry, history and aero- 
nautics has long since crowded all available storage 
space. The Adams—Clement collection, one of the 
most important historically to come to the Institution 
in recent years, was formally opened in April. 
Accessions to the National Museum during the year 
totalled 303,000, including further archzological 
material from Neolithic sites in Honshu, Japan, 
many mammals, birds and marine invertebrates from 
Labrador and Newfoundland, a comprehensive col- 
lection of fishes, crustaceans, molluscs and mis- 
cellaneous invertebrates from the Gulf of Mexico, 
several important collections of insects and more 
than 16,500 plants in exchanges with other institu- 
tions, and a collection of historical electronic and 
electrical apparatus. Field-work was conducted by 
the staff in Cuba, Panama, Costa Rica, Honduras, 
Colombia, South Africa, Southern Rhodesia, British 
North Borneo and many parts of the United 
States. 

The director of the Bureau of American Ethnology 
continued his archeological work on the Atlantic 


- ae wy of the Secretary of the Smithsonian Institution and 
Financial Report of the Executive Committee of the of Regents 
for the Year ended June 30, 1951. (Pub. 4056.) Pp. ix+160. (Wash- 
ington, D.C.: Government. Printing Office, 1952.) 55 cents. 
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coast of Panama, and a second season of field -work 
on Cornwallis Island in the Canadian Arctic yielded 
a large collection of the Thule culture materia!. The 
first five volumes of the “Arctic Bibliography” op 
which the Arctic Institute has been engaged for the 
past five years were completed and delivered to the 
Government Printing Office, Washington, D.'. The 
collection of the first volume of River Basin Surveys 
papers was also completed ; since the beginning of 
this field-work 2,894 archeological sites have been 
located and recorded, of which 545 have been recom. 

mended for excavation or additional testing. The 
excavation work during the year covered twenty 
reservoir areas in ten States, and the work of the 
twenty-six excavating parties is described in cop- 

siderable detail in the appended report on the Isureay, 
The Institute of Social Anthropology continued its 
research and teaching programme in Brazil, Colombia, 
Guatemala, Mexico and Peru. 

The International Exchange Service handled the 
record number of 1,011,000 packages of publications, 
an increase of 1,375, although the actual weight 
decreased. No shipments were made to China or 
Rumania. One hundred and two sets of United 
States official publications are now supplied to other 
countries in exchange for similar publications, sixty- 
one of these being full sets, while eighty-five copies 
of the Federal Register and ninety-two of the Con- 
gressional Record are also supplied. A list of 
repositories is included in the report. The National 
Zoological Park, which received some 3,460,400 
visitors during the year, housed 2,813 animals at the 
end of the year, additions of 1,768 balancing the 
losses and removals of 1,776. The Astrophysical 
Observatory continued its studies of solar radiation 
at the high-altitude stations at Table Mountain, in 
California, and at Montezuma, Chile, and at the former 
a method is being developed for determining ozone 
in the upper atmosphere by _ spectrobolometric 
measurements. Some work was done on the improve- 
ment of the melikeron for measuring outgoing 
radiation, and two silver-disk pyrheliometers were 
under construction. The Division of Radiation and 
Organisms has begun a series of biochemical investi- 
gations of photomorphogenesis in green plants. 
Thirty-three scientific workers used the facilities for 
biological research at the Barro Colorado Island 
station. 


ADVANCES IN PHYSICS 
A NEW QUARTERLY JOURNAL 


HE long-established Philosophical Magazine 

needs no recommendation to mathematicians 
and physicists, and any new venture under the 
auspices of this journal is sure to be of high standard 
and most welcome. Advances in Physics*, the new 
quarterly supplement of the Philosophical Magazine, 
has for its purpose the publication of articles which 
are written by experts for experts, and in which 
topics of current interest in physics, covering 
theoretical and experimental aspects in addition to 
certain branches of applied mechanics, are reviewed. 
In order not to clash with similar, though annual, 
periodicals such as Reports on Progress in Physics 
of the Physical Society, the contributions to Advances 


A Quarterly Supplement of the Philosophical 


* Advances in Physics. 
Taylor 


Q 
Magazine. 1, No. 1 (January 1952). Pp. iv+110. (London : 
and Fr Francis, Ltd.) 158., or 558. a year. 
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in Physics are to be restricted to those of specialist 
standard, and will deal with subjects in rather narrow 
felds. They will be of admittedly ephemeral value ; 
but the aim is to publish them quickly. So far as 
ssible, it is intended to group the papers so that 
the contributions in each issue will deal with topics 
in one particular field ; for example, in No. 1 they 
deal with problems in the physics of the solid state, 
and in further issues the properties of liquid helium, 
the theory of dislocations and the science of the 
upper atmosphere will be the underlying themes. 

In the first of the three articles in the first number, 
entitled “The Mean Free Path of Electrons in 
Metals’, by Dr. E. H. Sondheimer, the effect on the 
electrical conductivity of reducing the dimensions 
of the conductor so that the mean free path of the 
electrons is comparable in magnitude with the thick- 
ness of the specimen is considered. In addition, the 
more complicated effects introduced when the thin 
specimen is placed in a magnetic field, and the 
so-called anomalous skin-effect, are discussed. The 
importance of, and the need for, additional experi- 
ments at low temperatures are stressed. 

The second article is by Prof. F. Seitz, and is on 
the generation of vacancies by moving dislocations. 
New evidence is cited which confirms Prof. Seitz’s 
view that vacant lattice-sites are generated during 
plastic flow in ductile crystals, particularly in metals. 
The origin of work-hardening in single crystals is 
discussed, and several alternative interpretations 
which would assist in deciding what essential part 
vacancies play in the cold-working of materials are 
presented. Finally, several experiments, typical of 
those which could prove decisive in isolating the 
influence of vacancies, are proposed. 

Between 1920 and 1948 the theory of the growth 
of ideally perfect crystals was greatly developed, 
and, based on these results and using the concepts of 
step and screw dislocations, Dr. F. C. Frank has 
produced during the past year a theory of the growth 
of imperfect crystals which seems to give answers 
to many puzzling questions. Observations on beryl, 
carborundum, cadmium iodide and other crystals 
have given remarkable verification of Dr. Frank’s 
suggestions. The third and final article, on crystal 
growth and dislocations by Dr. Frank, is therefore 
most valuable and timely. The underlying concepts 
are clearly explained, the theory so far as it has been 
developed is briefly reviewed, and the essential points 
to be noticed in the various experimental observations 
are carefully pointed out. The range of application 
of the present theory is finally considered, and the 
relation of supercooling to the growth of crystals 
from the melt is very briefly—all too briefly- 
mentioned. 


No. 4306 


KOSSUTH AWARDS IN HUNGARY 
FOR 1952 


INNERS of the 1952 Kossuth Awards in 
Hungary, which are given for outstanding 
work during the past year, have recently been 
announced. One award is for 50,000 forints, four- 


teen for 20,000 forints and sixty-eight for 10,000 
forints, making a total of slightly more than a 
million forints (about £30,000). 
divided between 
natural science, 


The Awards are 
four sections on medicine and 
social science, art and literature, 
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and social reconstruction, respectively ; these are 
subdivided by subject and the Awards for science 
and technology are as follows, the value being 
10,000 forints except where otherwise stated. 
Medicine: Prof. I. Téré, for the discovery of a new 
cell-division mechanism (20,000 forints); Prof. F. 
Kiss, for research on the nervous system and 
lymphs ; Prof. B. Issekutz, sen., for achievements in 
the field of the pharmacy of quaternary ammonium 
bases and the developing of the Hungarian pharma- 
ceutical industry ; Prof. G. Ivanovits, for the isola- 
tion of vitamin B,,. Technical Sciences: Prof. E. 
Vadasz, for work on the genetic theory of Hungarian 
manganese ores, and for his book ‘“‘Bauxite Geology” 
(20,000 forints); Prof. E. Szaédeczky-Kardoss, for 
research and publications on lignite petrology (20,000 
forints) ; Prof. P. Eszt6, for theoretical and practical 
research on rock movements occurring in mines ; 
Prof. G. Pattantyus, for research on cavitation streams 
of water-turbine blades ; E. Mosonyi, director of the 
Hydraulic Power Planning Office, for hydrological 
research on the regulation of the Rivers Danube and 
Tisza; L. Forgé, deputy director of the Thermo- 
technical Institute, for development of the theory 
of small ribbed thermal exchangers. Mathematics : 
Prof. P. Turan, for work on mathematical analysis 
(20,000 forints) ; Prof. O. Varga, for work on differ- 
ential geometry, especially the Finsler spaces ; 
T. Szele, university lecturer, for structural research 
on the theory of Abel groups and, in particular, for 
the discovery of analogies with the theory of bodies. 
Physics: Prof. P. Selényi, for research and publica- 
tions on optics; Prof. K. Simonyi, for the construc- 
tion of high-voltage accelerators. Chemistry: Prof. 
G. Schay, for thermodynamical and experimental 
research on the elasticity and plasticity of rubber, 
and its practical application; Prof. S. Szalay, for 
geochemical research. Agricultural Science: Prof. 
S. Jd&vorka, for plant, research. Metallurgy and 
Machine Industry: E. Acs, director of the Instru- 
ment Industry Research Institution, for the manu- 
facture of 24-channel seismograph installations, and 
other discoveries (20,000 forints); Mrs. A. Tasuadi, 
head of the metallographic laboratory of the 
Maty4s Raékosi Works, for the development of 
methods of the surface protection of metals; Dr. 
J. Lukées, engineer, and E. L. Bochner, depart- 
mental head, both of the Electrical Industry Central 
Research Laboratory, for work on the economy of 
copper in electrical installations and on the pro- 
duction of high-voltage resistances. Mining and 
Power Industries: Prof. J. Varga, for research, 
theoretical and practical, in organic chemistry 
(20,000 forints); Dr. A. Laszl6, chemical research 
engineer at the Research Institute for Heavy Chem- 
ical Industry, for chemical research ; Dr. Z. Féldi, 
engineer in the Chinoin factory, for research on 
penicillin and its manufacture, and other factory 
processes; G. Nagy, investment manager of the 
Korsod Co-operative, for work on the gasification of 
lignite and its pilot-plant application. Agriculture : 
A. Porpaezy, of the Fertéd Experimental Farm, for 
work on the establishment of new types of fruits, and 
on the acclimatization of the lemon (20,000 forints) ; 
V. Westsik, of the Nyiregyhaza Sand Improving 
Experimental Farm, for work on improving the 
agricultural yield from loose, sandy soils (20,000 
forints); Dr. J. Médecsy, professor of internal 
diseases in the Veterinary Faculty of the University 
of Agricultural Sciences, for his method of protection 
against external parasites. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Production of a High Resolving Power by 
means of Multilayer Coatings 


Many astrophysical problems, for example, Zeeman- 
effect studies of the solar disk and the structure of 
some of the Fraunhofer lines, necessitate a very high 
resolving power, of the order of 10°, for the spectro- 
graphic equipment. 

For several instruments, in particular the Fabry- 
Perot interferometer, the resolving power increases 
rapidly with increasing reflectivity of the surfaces. 
However, in the case of silver films, which have 
hitherto been used for the reflecting surfaces, the 
useful upper limit for the reflexion coefficient is 
reached at R = 0-90, because the transmission 
coefficient! is then small, about 0-045. Hence, 
5-5 per cent of the incident light is absorbed by the 
metal film. The resolving power for such a coating, 
using a 0-75-cm. étalon, is theoretically 672,000 at 


A = 5500 A.; but this value is not attained in 
practice owing to imperfections of the optical 
surfaces. 


Since the reflectivity at the interface between two 
transparent media is proportional to the square 
of the difference of their refractive indices, it is 
possible to achieve very high reflectivities with 
successive alternate layers of high and low 
refractive index dielectrics of a suitable thickness. 
For maximum reflectivity the requisite optical 
thickness is 4/4. 

Quarter-wave coatings of cryolite (index of re- 
fraction 1-36) and zinc sulphide (index of refraction 
2-37) as deposited by evaporation in vacuo are 
eminently suitable for this purpose. Banning*, in 
1942, using a visual method of thickness control, 
successfully produced a multilayer coating possessing 
the anticipated high reflexion coefficient, the absorp- 
tion being reported as negligible. However, the 
change of the interference colours of thin films of 
high index with thickness is not very pronounced 
for thicknesses less than approximately 2/4. Dufour* 
overcame this lack of precision by recording the 
variation in reflectivity of the thin film during its 
deposition, the reflected intensity being a minimum 
in the case of a quarter-wave coating of transparent 
dielectric of lower index than its glass supporting 
base. For the zine sulphide the amount of reflected 
light is a maximum when the optical thickness 
is 4/4. 

ae the St. Andrews University Observatory an 
evaporation plant has been installed and suitably 
modified to produce dielectric coatings of controlled 
thickness, the arrangement being similar to that of 
Dufour. The accuracy has been investigated by 
measuring independently the thickness of the deposit 
by an interference method, the deviation from the 
desired thickness of 4/4 being not more than 4 per 
cent. 

We owe to Dr. W. L. Wilcock, of the Physical 
Laboratories, University of Manchester, the suggestion 
that since the coatings were to be used in a Fabry- 
Perot interferometer, the determinations of the 
reflexion, transmission and absorption coefficients 
should be performed under similar conditions. 
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Zz — 
Reflexion | Absorption | Transmission | 
(per cent) | (per cent) (per cent) 





Composition of coating 
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5 quarter-wave layers > 
of zine sulphide 





| | 
4 quarter-wave layers f 97 2 1 | 
of cryolite 
4 quarter-wave layers ) ES 
of zinc sulphide i. | 
3 quarter-wave layers 


io oe 1 
of cryolite | 





Photometric measurements have confirmed the 
superiority of the new multilayer coatings over silver 
films, typical values for the mercury 5461 line being 
as shown in the table. ‘ i 

The keeping properties of the new coatings js 
excellent, no deterioration occurring over several 
months. 

Further experiments, with enhanced meta! films, 
that is, silver plus layers of dielectric films, have 
indicated that owing to the very small absorption 
of the dielectrics it is possible to increase the overall 
reflectivity of the coating without adding to the 
absorption. 

A pair of high-quality (4/40) crystalline quartz 
optical flats, coated with four zinc sulphide and three 
cryolite quarter-wave layers, arranged in a Fabry- 
Perot étalon (fused silica spacer, 0-75 cm. thick) 
for examination of the 5461 mercury line, was found 
to give a resolving power of at least 1-0 » 10, 
These flats have been incorporated into the solar 
spectrograph at the Cambridge University Observa- 
tory. 

Experiments for the application of such plates in 
the focal plane of telescopes are proceeding. 


A. H. Jarrett 
University Observatory, 
St. Andrews. 
Oct. 17. 


* Tolansky, 8., Physica, 12, 650 (1946) 
* Banning, M., J. Opt. Soc. Amer., 792 (1947). 
* Pufour Ch., Le Vide, Nos. 16-17, 480 (1948). 


WHEN one applies the Fabry-Perot interferometer 
to absorption spectra, as has been done with some 
success in solar physics’, high reflectivity and small 
absorption are essential if high resolving power is 
required. This is partly because one is compelled, 
in nearly all such cases, to use in combination with 
the interferometer a rather powerful auxiliary spectro- 
graph, which in itself causes a considerable loss of 
light. Also, one can attain greater resolution only to 
a very limited degree by increasing the separation of 
the Fabry-Perot plates, because the greater separa- 
tion reduces the range of the interferometer. It is 
well known that this range should be in a certain 
useful ratio to the intensity (or width) of the absorp- 
tion line under investigation!. There is, in addition, 
an important connexion between the maximum plate 
separation (which determines the range) and the 
instrumental line-width of the auxiliary spectro- 
graph*. The result is that in the visible spectrum 
the separation should not exceed about 10 mm. in 
air. 

A. H. Jarrett’s multi-coated interferometer, which 
has been described above, has a considerable super- 
iority over the usual silver-coated interferometer in 
the desired direction, that is, it is of high reflectivity 
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aad low absorption. It has recently 
heen tested with the McClean plane- 
grating spectrograph at the Cam- 
bridge Observatories, chiefly in 
der to investigate its suitability 
fr the measurement of small line 
displacements (Zeeman effects) in 
the solar spectrum. The results 
appear very promising, and some 
of the tests are illustrated here with 
the aid of enlargements from the 
original photographs. 

Fig. 1 shows the typical structure* 
of the mercury line 5461, from an 
ordinary water-cooled mercury 
lamp. Numerous fine details due 
to the various isotopes are unfortun- 
ately lost in the reproduction. 

Fig. 2 shows a similar photograph 
of the same line from a water-cooled 
mercury-198 isotope lamp, supplied 
by the G.E.C. Research Labora- 
ries, Wembley. Both photographs 
were taken with a 0-75-cm. spacer 
giving an interferometer 
range of 0-17 A. The line-width in 
the third ring of Fig. 2, determined 
by micrometer measurements on 
several original plates, is about 
(005 A. The resolving power there- 
fore slightly exceeded 1,000,000. 
The mercury lamp was made to 
form an image on the interferometer ™— 

30 as to use a plate area of between 

jand 7 mm.? only. Similar photographs were taken 
under normal conditions, after decreasing the light 
intensity so that exposures went up to 60 min. ; but 
even then the quality of the line had not deteriorated, 
so far as could be ascertained. 

The durability of the surface has been better than 
expected. The plates when out of use have been 
stored in an air-tight jar. Upon repeating the mercury 
photographs after four months, the quality of the 
lines showed no appreciable change, although the 
interferometer had meanwhile been used frequently 
for solar observations. 

Fig. 3 illustrates the application of the interfero- 
meter to the solar absorption spectrum. The auxiliary 
spectrograph used a plane grating at {/60, in the second 
order, and the interferometer was placed behind the 
spectrograph focal plane, in a parallel beam pro- 
duced by auxiliary lenses. The spectrograph silit- 
width was 0-12 mm. ; the interferometer range in this 
wave-length region (A 6300) is 0-26A. A lens of 
50 cm. focal length was used to observe the fringes. 
With a comparatively insensitive emulsion (Ilford 
Thin-Film Half-Tone Panchromatic) the exposure 
times for the suh’s centre were about 10 min. Fig. 
3 shows the atmospheric absorption line A 6302-00, 
of Rowland intensity 2, giving extremely sharp and 
well-measurable interference knots, corresponding to 
a line-width of about 0-03 A. 

Fig. 4 is from a series of plates obtained with the 
same optical arrangement. It shows, highly mag- 
nified, very sharp interference knots from the solar 
iron line, ) 5225-53, of Rowland intensity 2. The line 
is situated in this case near the centre of the hetero- 
chromatic fringes described by Treanor*. The silit- 
width of the auxiliary spectrograph was 0-06 mm. ; 
the interferometer range was 0:15 A. A lens of focal 
length 25 cm. was used to observe the fringes, and 
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6301 -52 
Fe (7) 


— 6302-00 
Atm. (2) 


6302-51 
» Fe (5) 


302-77 
Atm. (2) 


5225 -52 
Fe (2) 


yd 5224-94 
. Cr, Ti (0) 


the exposure time was 10 min. on the rather slow 
Ilford Thin-Film Half-Tone plate. 
H. von KLUBER 


The Observatories, 
University, Cambridge. 
Oct. 25. 
1 For example, Burns, K., et. al., Pub. Alleg. Obs., 6, No. 7, 105 (1925): 
No. 8, 125 (1927); No. 9, 141 (1928). St. John, C. E., Astrophys. 
J., 67, 195 (1928). Shane, C. D., Lick Obs, Bull., 16, 76 (1932) ; 
19, 119 (1941). von Kliiber, H., Z. Astrophys., 25, 187 (1948). 
Adam, M. G., Mon. Not. Roy. Astro. Soc., 108, 446 (1948). 
* Treanor, P. J., Mon. Not. Roy. Astro. Soc., 109, 389 (1949). 
° aie 7 apn Schiller, H., and Keystone, J. E., Z. Phys., 72, 423 
931). 


Tungsten Bronzes containing Six-membered 
Rings of WO, Octahedra 


Porasstum, rubidium and cesium form dark blue, 
hexagonal tungsten bronzes Me;WO;, where the 
alkali content, which is probably somewhat variable, 
corresponds to values! of x of about 0-3. The crystal 
structure of these compounds, which are _iso- 
morphous, has been established on the basis of an 
X-ray investigation of a single crystal of the rubidium 
bronze. 

The lattice of the hexagonal bronzes resembles 
those of the previously known tungsten bronze 
structures in that it contains fundamental structural 
elements of WO, octahedra, the oxygen atoms of 
which are common to two octahedra throughout. 
The accompanying diagram illustrates how the WO, 
octahedra are combined in this way to form a pattern 
of three- and six-membered rings extending in the 
ab plane. Slight displacements of the atomic positions 
cause the unit cell to comprise two such layers in 
the direction of the hexagonal axis. The alkali atoms 
are statistically distributed in the major interstices 
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of the lattice, thus co-ordinating twelve oxygen 
atoms. The theoretical upper limit of the alkali 
content evidently corresponds to a value of x of 1/3 
in the formula given above. 

The structure offers another example of the broad 
extent of the possible combinations of the WO, 
octahedra in tungsten—oxygen compounds, manifested 
in various tungsten oxides*, tungsten bronzes*, and 
heteropolytungstates*. Six-membered rings of WO, 
octahedra have previously been encountered only in 
the tungsten oxide W,,0,5, of complicated structure, 
where, however, they are arranged around empty 
channels of infinite extension running through the 
lattice*. 

Full details of this investigation will 
appear elsewhere. 


shortly 


ARNE MAGNELI 
Institute of Chemistry, 
University of Uppsala. 
Dec. 15. 
1 Magnéli, A., and Blomberg, B., Acta Chem. Scand., 5, 372 (1951). 
Nes Nova Acta Regiae Soc. Sci. Upsaliensis, [4], 14, No. 8 
° Well, 4. F., “Structural Inorganic Chemistry” (2nd edit., Oxford, 


“ Magnéli, A., Arkiv Kemi, 1, 223 (1949). 


Removal of Impurities from Tin by 
Vacuum Distillation 


THE low vapour pressure of tin at temperatures 
up to 1,000°C. makes it possible to remove more 
volatile constituents of tin-rich alloys by vacuum 
distillation. The use of this method has been de- 
scribed for the analytical determination of cadmium, 
tellurium, zinc, lead and phosphorus’. 

I have since used this procedure in attempts to 
remove the last traces of certain impurities from 
samples of refined tin. A specimen of tin was heated 
in an evacuated silica tube at 1,000° C. for four hours, 
after which a spectrographic examination showed 
arsenic, antimony, lead and bismuth to be absent. 
As there is some uncertainty as to the limits of spectro- 
graphic detection of these elements, a colorimetric 
method was used for the determination of arsenic, 
and this showed the arsenic content to be less than 
0-0002 per cent. From this it seems that vacuum 
distillation is a promising method for the production 
of tin of very high purity. 

Tn all the above work a pressure of about 0-05 mm. 
mercury was maintained during distillation by means 
of a rotary oil pump, and the evolved metal condensed 
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in a ring on the cooler part of the silica tube. 1 haye 
recently included a diffusion pump in the pumpj 
circuit giving a pressure of about 10-5 mm. during 
distillation, and I have found that some separation 
of the evolved metal vapours can be obtained. In 
one experiment, three distinct bands condensed on 
the wall of the tube. These consisted of an outey 
black band mainly of antimony and an inner grey 
band mainly of tin, separated by a thin brown band 
which has not yet been identified. This suggest, 
a method for the separation and possible determina. 
tion of trace impurities in tin. Work is continuing 
along these lines and will be reported elsewhere. 
J. W. Price 
Tin Research Institute, 
Fraser Road, 
Perivale, 
Greenford, Middlesex. 
Dec. 19. 
* Price, J. W., J. Soc. Chem. Indust., 44, 283 (1945), 


Galvanic Determination of Traces of 
Oxygen in Gases 


THE cathodic reduction of oxygen has been studied! 
in connexion with corrosion and _ air-depolarized 
galvanic cells ; but so far no use seems to have been 
made of this process in gas analysis. I have experi- 
mented with cathodes half-immersed in the electrolyte 
under nitrogen and hydrogen and, with suitably 
designed cells, have found that otherwise difficultly 
detectable traces of oxygen in the gas phase, such 
as 10° c.c./c.c., were capable of giving substantial 
and easily measurable currents. 

The diagram shows one of several types of cell 
tried as a ‘reversed gas coulomb- meter’. The vessel 
is flushed by several evacuation-admission cycles. 
On closing the circuit over 1,000 ohms, there is at 
first a surge of current, owing to oxygen adsorbed 
on the platinum cathode. After this, if some 0-01 
per cent oxygen is present, the current is limited by 
the depolarizing power of the cathode water-line. 
When about 0-001 per cent oxygen is present, or left, 
oxygen diffusion in the gas space takes over control 
and the current declines logarithmically. 

To avoid plotting a curve and integrating, the 
current can be damped down to a chosen constant 
value, for example, 20 uamp., by using a high e.m_-f. 
plus a high resistance in series with the cell. What is 
then relevant is the time required for the terminal 
voltage of the cell to be reversed in sign. This moment 
is sharply defined, though early warning is given of 
its approach. The auxiliary part of the circuit is 
then shorted out by closing the switch S, so that the 
current is allowed to decline. Otherwise plumbite 
and later water would be reduced along with oxygen. 
No further observations are, however, necessary if 
i=0 
[ae that is, the residual oxygen, has 
i=20 
been determined in one previous run, as an apparatus 
constant. 

On introducing measured traces of air, the number 
of coulombs obtained on discharge has been compared 
with that calculated from Faraday’s law, assuming 
reduction of oxygen to hydroxyl. The measured 
results are some 5 per cent lower than the calculated 
figure, possibly owing to some oxygen being reduced 
only to hydroperoxyl. With the cell described, oxygen 
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in high-purity nitrogen (< 0-001 per cent oxygen) 
can be quickly determined, with an uncertainty of 
about 0-00005 per cent. No calibration with known 
gases is required. The range is not limited by the 
method itself but only by the imperfections of valves 
and connexions. 

Il wish to thank the Mond Nickel Co., Ltd., for 


| permission to publish this communication. 


P. HEeRscH 


| Development and Research Dept. Laboratory, 


Mond Nickel Co., Ltd., 
Birmingham 16. 
Dec. 6. 
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Anomalous Adsorption of Nitrogen 
at 90° K 


In recent communications in Nature', the hundred- 
fold discrepancy between two methods of estimating 
the surface area of coals was discussed ; I put for- 
ward the view that the low-temperature adsorption 
of nitrogen under-estimated the area very consider- 
ably, and made the suggestion that, since the pore 
constrictions of coals at ordinary temperatures are 
comparable,with molecular dimensions, the anomaly 
might arise from a reduced accessibility of the internal 
surface at liquid-air temperatures. 

Should this be so, adsorption of nitrogen at higher 
temperatures might well be increased because of the 
increased accessibility, although this increase would 
be offset by the normal reduction of adsorption as 
given by the Clapeyron-Clausius equation ; in favour- 
able cases a reversal of the usual effect of temperature 
on adsorption might be observed. From the published 
results!**, it is clear that the effect should occur 
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between 90° and 300° K., and measurements have 
therefore been made in this range. 

The following experiments were made with a 
Scottish household coal (coal A) having a heat of 
wetting in methanol of 11-0 cal.gm.-', and of the 
following analysis: C, 82:0; H, 4-8; N, 1-7; 
O + errors, 11-5 (dry, mineral-free basis); ash, 
1-9 per cent. The adsorbate, oxygen-free nitrogen, 
was carefully dried and the coal (through 72 B.S.S.) 
was thoroughly outgassed at 110°C. Adsorption of 
nitrogen at atmospheric pressure gave 1-36 per cent 
by weight at 90° K. and 0-96 per cent at 195° K. 
This small change in the adsorption for a two-fold 
increase in temperature is in harmony with expecta- 
tions, and for a fuller comparison of the adsorption 
at different temperatures measurements were made 
at several pressures (between 4 and 76 cm. mercury) 
and at four temperatures. The apparent isosteric 
heats of adsorption were then calculated. These are 
given in the accompanying table. 





| Range of apparent 


} 
| Temp. of ee isosteric heats of Range of nitrogen | 








pairs (° K.) adsorption adsorptions 
(cal.mole~) (per cent by weight) | 
90-195 200-600 0-40-0-85 | 
195-218 1,800-2,200 0-40-0°70 
273-293 1,500—3,300 0-07-0 -25 


Slow rates of adsorption were encountered and 
readings were taken after half an hour (cf. Malherbe’, 
who made readings after 10 min. ; apparent heats of 
adsorption calculated from the adsorption after 
10 min. lay in the same ranges as those from half- 
hour readings). That adsorption was physical was 
demonstrated by the ease with which nitrogen was 
completely desorbed by pumping on the rotary 
pump only. 

It is clear from these results that adsorption at 
room temperatures is normal, since — AH lies in the 
range associated with the adsorption of nitrogen on 
other carbonaceous solids (including adsorption at 
liquid nitrogen temperature). The small dependence 
upon temperature reflected in the low value of the 
apparent heat of adsorption calculated from the 90° 
and 195° K. isotherms may be attributed to the sub- 
normal adsorption at 90° K., which is accounted for 
by the suggested decreased accessibility of the surface 
at low temperatures. It would also appear, from 
the normal values of the heat of adsorption given by 
the 195° and 218° K. isotherms, that the change 
takes place at temperatures below 195° K. 

The coal used in these experiments possessed a 
comparatively open structure (judged from the heat 
of wetting’). Striking results were obtained using a 
coal of a more compacted structure, namely, a 
coking coal (coal B) having a methanol heat of wetting 
of 4-9 cal.gm.-! and the following analysis: C, 84-5; 
H, 5-4; N, 2:0; O-+ errors, 8-1 (dry, mineral-free 
basis); ash, 4-7 per cent. 

Nitrogen was first adsorbed on the coal at 90° K., 
and, in contrast with adsorption on coal A, equilibrium 
was reached within 15 min. at a pressure of 35-6 cm. 
mercury. The liquid-oxygen bath was then quickly 
replaced by a carbon dioxide bath (195° K.), when 
the pressure immediately rose rapidly to an extent 
corresponding exactly to the rise in temperature of 
the gas in the dead-space (that is, no desorption 
occurred), but thereafter steadily decreased to an 
equilibrium value of 43-0 cm. mercury; this re- 
adsorption is attributed to the new adsorbing surface 
(not available at 90° K.). 
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On now reducing the temperature of the adsorbent 
to 90° K., equilibrium was established, but this time 
at a pressure of 28-6 cm. mercury. The gas adsorbed 
on the new surface at the higher temperature had 
clearly been trapped by the change induced in the 
coal structure by the reduced temperature. The 
equilibrium pressure values of 43-0 cm. at 195° K. and 
28-6 cm. at 90° K. were afterwards reproduced by 
changing the temperature of the adsorbent without 
allowing the adsorbent temperature to rise above 
195° K. No permanent structural change is incurred 
by the coal, since after allowing it to attain room 
temperature and repeating the sequence of operations 
at a different initial pressure, the same effects were 
reproduced. 

The observations on these two coals confirm the 
suggestion of previous communications that the 
adsorption of nitrogen on coals at liquid-air tempera- 
tures gives values for the surface area which are 
considerably in error. While the precise mechanism 
through which much of the internal surface area is 
made inaccessible to nitrogen is not known, the 
difference in the rates of adsorption on the two 
contrasting coals agrees with the tentative conclusions 
drawn from the structural model for coals which has 
previously been put forward*. It seems that at 90° K. the 
pore constrictions of coal A are reduced, giving slow 
adsorption of nitrogen. The constrictions of the more 
compacted structure of coal B, however, become 
impenetrable to the nitrogen molecule at 90° K., 
while at 195° K. the constrictions are large enough to 
permit a greater adsorption. 

I am indebted to the British Coal Utilisation 
Research Association for the analysis of the coals and 
for determinations of heat of wetting. 

F. A. P. Maces 

Chemistry Department, 

University of Edinburgh. 

Nov. 29. 
1 Dryden, I. G. C., Nature [169, 269 (1952) ]. Maggs, F. A. P., Nature, 

(169, 269 (1952)}. Lecky, J. A., Hall, W. K., and Anderson, 

R. B., Nature, 168, 124 (1951). 

2 Malherbe, P. le R., Fuel, 30, 97 (1951). 


> Bangham, D. H., Franklin, R. E., Hirst, W., and Maggs, F. A. P., 
Fuel, 28. 231 (1949). 


Use of Unweaned White Mice in Foot-and- 
Mouth Disease Research 


Ir is now two years since it was found that an 
acute clinical infection could be readily produced by 
foot-and-mouth disease virus when inoculated intra- 
peritoneally into mice one week old. A summary of 
the first year’s work was published a year ago’. We 
have continued to use large numbers of unweaned 
mice in our work and we have encouraged their use 
in other institutes engaged on foot-and-mouth disease 
research. The early indications that we had of the value 
of this animal have been fully confirmed, and cor- 
roborative reports are now being received from other 
workers. It would be appropriate, therefore, to 
summarize some of our more recent findings. 

In comparative infectivity titrations in cattle by 
intradermal inoculation of the tongue and in mice 
by intraperitoneal inoculation, the 50 per cent posi- 
tive end-points have been the same in both species 
for seven of eight cattle strains, including five of 
recent field origin. Similar results have also been 
obtained with culture-passaged virus of three of 
these strains. A preparation of the eighth strain used 
in these titrations had an end-point a hundred-fold 
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lower in mice. This strain is not highly invasive fop 
cattle, and it has been noted that strains of Joy 
pathogenicity and invasiveness for cattle are less 
easy to establish in mice than highly pathogenic ang 
fully invasive strains. 

Three mouse strains of virus have been used jn 
the study of transference of maternal immunity by 
the non-susceptible adult mouse. If, the female 
mouse is inoculated intraperitoneally when five 
weeks of age or older with at least 10*1()° ID,, 
(unweaned mouse ID,9), litters born, even as soon 
as six days later, are found when one week ol to be 
immune to the intraperitoneal inoculation of 10° ID,, 
of the same virus strain. Subsequent litters born as 
long as fifty-five weeks after the mother wag jp- 
oculated may also acquire this degree of immunity, 
We have tested the immunity of litters from 
vaccinated female mice to determine whether the 
results obtained would bear any relation to those of 
concurrent tests of the same vaccines in cattle. A 
limitation to the success of such a method for testing 
vaccines is, apparently, the large amount of antigen 
required to immunize the adult mouse. 

The inclusion of tests in unweaned mice in a com- 
parison of methods for estimating the neutralizing 
power of convalescent cattle serum has given interest - 
ing results. When the same mixtures of cattle virus 
and serial dilutions of serum are used in parallel tests 
in cattle and mice by intradermal inoculation of the 
tongue and intraperitoneal inoculation respectively, 
the antibody titre indicated by the mouse test is 
higher than by the cattle test. Thus a 1 in 20 dilution 
may be the lowest concentration of serum which will 
neutralize a given dose of virus in cattle, whereas 
in mice a 1 in 2,000 dilution will suffice although the 
control titres of virus are the same in the two species. 
Similar results were obtained in parallel tests in 
guinea pigs inoculated intradermally in the meta- 
tarsal pads and in unweaned mice inoculated intra- 
peritoneally using a guinea pig adapted strain of 
virus. A higher antibody titre was recorded in the 
mouse test. 

The use of unweaned mice in serum neutralization 
tests has the great advantage of providing the 
multiplicity of observations required rmauch more 
economically than cattle, and the wide application 
of these tests in both the study of the immune response 
and the detection of antigenic differences between 
strains is therefore facilitated. The mouse test has 
proved to be suitable for the demonstration of an 
increasing antibody concentration in cattle sera 
beginning four days after the first appearance of 
lesions of foot-and-mouth disease. An epizootio- 
logical application of these studies has been to de- 
termine the type of virus responsible for a field out- 
break in Great Britain in which the lesions, though 
recent, had passed beyond the phase suitable for 
provision of antigen for routine complement-fixation 
tests. Serum from the affected cattle gave negative 
results in complement-fixation tests ; but the presence 
of specific antibody was detected by neutralization 
tests in mice. 

The results obtained in studies of antigenic differ- 
ences between two strains of Waldmann C type are 
illustrated in the accompanying table. The result 
of the test in mice confirms the existence of the differ- 
ence between the two strains demonstrated in the 
cattle test and by complement fixation, and indicates 
the potential usefulness of the new test in this sphere. 

The carcasses of infected mice, except the head, 
skin and viscera, have been used as a source of virus 
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\YTIGENIC DIFFERENCES BETWEEN WALDMANN C TYPE FOOT-AND- 
‘ MOUTH DISEASE VIRUS STRAINS 149 AND 733 
(a) Neutralization titres of strain-specific cattle sera. 

(i) In mouse tests 
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Mouse virus 
149 733 
(630 ID 5) (630 IDs) 
Cattle 149 1/460 1/11 
Serum 733 1/190 1/49 


(ii) In cattle tests. 
Cattle virus — 
73: 
(32 TD5) (50 1D 59) 
Cattle 149 1/44 1/5°7 
Serum 733 1/37 1/22 


(b) Log dose of complement fixed by cattle virus and guinea pig 
dain specific sera. 


Virus 
ei 4 735 
: 9 0°26 6-08 
——  . ie 0-06 0-37 
fr preparation of the formalinized aluminium 


jydroxide type of foot-and-mouth disease vaccine. 
such a vaccine prepared using tissue of the thirteenth 
mouse passage of strain 119, Vallée A type, was 
tested in cattle in 100-, 30- and 10-ml. doses. Two 
and a half weeks after vaccination three groups of 
eight vaccinated cattle and a group of eight un- 
vaccinated control animals were inoculated intra- 
dermally into the tongue at each of ten sites with 
1 IDs, of strain 119 cattle-passaged virus. In the 
100-ml. group, eight out of eight cattle were pro- 
tected against the development of secondary lesions, 


}which corresponds to complete protection of the 


animal against infection by contact—three cattle, in 
fact, showed no primary reaction; in the 30-ml. 
group, five out of eight were similarly protected, and 
inthe 10-ml. group, four out of eight were protected ; 
the eight control cattle reacted with extensive 


' primary lesions and with secondary lesions on all 


four feet. The 50 per cent protection dose of this 
vaccine under the conditions of test was 15 ml., 
which corresponded to an original virus content of 
10°* IDs, (cattle tongue ID,,) and to a mouse 
tissue content of 0-2 gm.; week-old mice each pro- 
vide about 1 gm. of suitable tissue. The original 
virus content required for the 50 per cent protec- 
tion dose of this type of vaccine prepared from 
cattle virus of this strain is 10%°* ID,o. The sig- 
nificance of this apparently better protection, judged 
by the original virus content of the vaccine, is 
being further investigated. The titre of the fil- 
trate of mouse tissue used to prepare this strain 
119 vaccine was lower than that found for similar 
preparations of other strains, so it may be possible 


_ with more infective preparations to prepare mouse 


tissue vaccines of even higher immunizing potency. 
Experience with six virus strains in unweaned 

white rats has indicated that these animals show 
early resistance but are highly susceptible to in- 
fection by inoculation during the first thirty-six 
hours of life. The signs of infection are similar to 
those seen in the mouse, and the incubation period 
may be as short as one day. The tissues are of high 
titre and the yield is about three times that from a 
7-10 day-old mouse. The suitability of rat tissue 
for vaccine preparation is at present being in- 
vestigated. 

H. H. SKINNER 

W. M. HENDERSON 

J. B. BrooxsBy 


Research Institute (Animal Virus Diseases), 


Pirbright, Surrey. 
April 1. 


Skinner, H, H., Proc. Roy. Soc. Med., 44, 1041 (1951). 
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Isolation of a Highly Active Mineralocorticoid 
from Beef Adrenal Extract 


Grundy, Simpson and Tait’ have shown that most 
of the activity of beef adrenal extract, as measured 
by its effect on the mineral metabolism of adrenal- 
ectomized rats*, was coincident with 11-dehydro-17- 
hydroxy-corticosterone (cortisone), when the extract 
was fractionated by Zaffaroni’s method of paper 
chromatography*. From quantitative measurements 
of the biological activity of the fraction, it was con- 
cluded that the activity was due to the presence of 
a compound other than cortisone. 

Further work has shown that the activity can be 
completely separated from cortisone by running the 
fraction previously isolated for much longer distances 
along the chromatogram. The accompanying diagram 
shows the distribution of activity along a typical 
chromatogram compared with the position of cortisone 
as indicated by the area of extinction of ultra-violet 
radiation of wave-length 2537 A. The absorption of 
such radiation is a particularly sensitive indication 
(> 0-5 ugm. per sq. cm.*) of the presence of cortisone 
and other 3«,8 unsaturated keto-steroids (Amax. ~ 
2400 A., log « ~ 4)‘. Fractions 1 and 2, which con- 
tained all the cortisone, had little effect on mineral 
metabolism. Fraction 4, which contained nearly all 
the activity, was eluted and its absorption spectrum 
determined in ethyl alcohol solution. This showed 
no absorption peak or inflexion in the region of 
2400 A., whereas 0-5 per cent of fraction 1 or 2 gave 
a distinct peak. As the detection method described 
below showed the presence of the active compound 
in an appreciable amount, the absence of a peak 
indicated that the compound itself was not a 3a,8 
unsaturated ketonic steroid. 


























Mineral 
Activity 
% ot ACE. 101% 
per unit area 
ee 2 }~ 20% 

fight slight-—— | 

FRACTIONS; | | 2: 3:4: 
38 40 42 43-5cm. 





Distance along chromatogram. 


Figures on blocks show total activity in each fraction as a 

percentage of total cortical extract activity. In the same time, 

Kendall’s compound F moved 12 cm. and Reichstein’s com- 
pound S would have moved 150 cm. 


Fraction 4 gave a positive reaction with triphenyl 
tetrazolium chloride, which for cortical steroids 
indicates the presence of an a-ketol grouping in the 
20,21 position®. Assuming that the compound giving 
this reaction was the active mineralocorticoid and 
that its action on the reagent was equivalent to that 
of the cortical steroids with the «-ketol grouping, 
then the mineral activity of the compound was 
calculated to be of the order of twenty times that of 
deoxycorticosterone on an equimolar basis. 

Most cortical steroids have been shown to run in 
a definite and constant sequence in paper chromato- 
graphic systems, using untreated filter paper with a 
polar solvent as the stationary, and a non-polar 
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solvent as the mobile, phase*’. Zaffaroni has observed 
that the rate of running of the steroids is closely 
related to the number and nature of groups contain- 
ing oxygen in the molecule®. We have found that the 
hydrophilic nature of the molecule can be approx- 
imately described by the expression 


2-5@, + 1-5ay, + 21, 


where z = 1 for =O and 3/2 for OH groupings, the 
subscript number that describes 2 referring to the 
position of the substitution of these groupings. This 
expression holds for compounds possessing typical 
cortical steroid substitutions, including the «-ketol 
grouping at the 20,21 position. The rate of running 
of the steroids is given by a function of z, the particu- 
lar form of which is determined by the actual solvents 
used. However, for any system, the comparison of 
the values of z between different steroids gives their 
sequence ; for example, Reichstein’s S (A‘ pregnane 
17,21 diol 3,20 dione, z = 4-75), Kendall’s E (A‘ 
pregnane 17,21 diol 3,11,20 trione, z = 5-75), and 
Kendall’s F(A‘ pregnane 11,17,21 triol 3,20 dione, 
z = 6-25) move in the sequence of their z values, F 
moving the slowest. The active mineralocorticoid 
runs slightly faster than Kendall’s compound Z£ 
and much slower than Reichstein’s compound S ; 
it must therefore have a z value between 5-75 and 
4-75. These requirements are not fulfilled by sub- 
stitutions at the 11 and 17 positions only, and 
together with the ultra-violet spectroscopic evidence 
indicate the presence of an OH group in the 3 position. 
This is further indicated by the active compound 
forming a di- or poly-acetate on acetylation. 

Of the twenty-eight steroids isolated from the 
adrenal cortex only two, Reichstein’s compound P 
(allopregnane 3,17,21 triol 20-one, z = 6-00), and R 
(allopregnane 3,11,21 triol 20-one, z = 5-25) nearly 
satisfy the required z values, have an a-ketol grouping 
at the 20,21 position and yet are not 3-keto com- 
pounds. Zaffaroni has observed that Reichstein’s P 
moves slightly more slowly than Kendall’s E. We have 
confirmed this in adrenal extract using the detection 
method of R. Neher and A. Wettstein® for 11-deoxy 
compounds. It would seem, therefore, that, of the 
known cortical steroids, only Reichstein’s compound 
R (allopregnane 38,11,21 triol 20-one) could be the 
active compound. There is some evidence that 
epimers of the same compound run at slightly 
different rates; for example, Reichstein’s C (allo- 
pregnane 32,11,17,21 tetrol 20-one) runs slightly 
faster than Reichstein’s V (allopregnane 38,11,17,21 
tetrol 20-one). There is, therefore, a further possibility 
that the active compound is an epimer of Reich- 
stein’s R or P. 

This further investigation has fully confirmed the 
earlier, more indirect work!?, which showed that the 
mineral activity of beef adrenal extract was not due 
to any of the known biologically active cortical 
steroids. Positive characterization of the structure 
of the compound must await the isolation of larger 
amounts of material ; but it seems certain that this 
compound does not possess the 3a,8 unsaturated 
ketonie grouping which has previously been assumed 
to be essential for high activity in mineral meta- 
bolism. 

We wish to thank Allen and Hanburys for supplies 
of their adrenal extract ‘Eucortone’ and Prof. T. 
Reichstein for gifts of steroids. We have had the 
advantage of many discussions with Drs. Kellie 
and Jepson of this Medical School, and we are 
also grateful to Profs. E. C. Dodds and J, E, Roberts 
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for their constant interest and advice. P. Aviyj 
S. Graves and M. Woodford gave us invaluable 
experimental assistance. 
Hmary M. Grunpy 
Sytvia A. Srmpson 
Courtauld Institute of Biochemistry, 
J. F. Tarr 
Department of Physics Applied to Medicine, 
Middlesex Hospital Medical School, 
London, W.1. Feb. 21. 


. comnts, S- M., Simpson, 8. A., and Tait, J. F., Lancet, 262, 199 
1952). 


* Simpson, S. A. and Tait, J. F., Endocrin. (in the press). 

8 a. A., Burton, R. B., and Keutmann, E. H., Science, 111, § 

‘Morton, R. A., “The Application of Absorption Spectra’, 47 
(London, 1942). 

5 Burton, R. B., Zaffaroni, A., and Keutmann, E. H., J. Biol. 
188, 763 (1951). 

* Bush, I. E., Biochem. J., 50, 370 (1952). 

* Zaffaroni, A., and Burton, R. B., J. Biol. Chem., 198, 749 (1951), 

* Neher, R., and Wettstein, A., Helv. Chim. Acta, 34, 2278 (1951), 
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Separation of Urinary CEstrogens by 
Micro-Partition Chromatography 

In a recent report elsewhere! we have shown that 
the estrone and estradiol in the phenolic fraction 
of urinary extracts can be separated satisfactorily, in 
microgram quantities, by means of a silica column, 
using aqueous sodium hydroxide as the stationary 
phase and benzene as the moving phase. We were 
at that time unable to deal with the cestriol fraction 
chromatographically, and separated it chemically by 
the method of Bachman and Petit? ; this, however, 
was a tedious process and left unsolved the problem 
of purification so essential for satisfactory determina- 
tion by fluorimetry using phosphoric acid. We have 
now succeeded in overcoming both these difficulties 
in one operation, and can separate the three fractions 
from the crude phenolic extract, achieving a satis- 
factory degree of purification in the process, on a 
single silica column. 

As before, the column consists of 1-25 gm. of ‘Celite 
535’ (Johns Manville Co., Ltd.), previously washed 
with a mixture of chloroform and butanol (3:1). 
The stationary phase is 2-3.N sodium hydroxide 
(1 ml.). Equilibrated benzene is run through under 
pressure to separate the cestrone and cestradiol as 
previously described. When the last of the moving 
phase has reached the top of the ‘Celite’ column, the 
pressure is let down and the vessel originally con- 
taining the phenolic extract is washed with four lots 
of 0-5 ml. of chloroform-butanol mixture (3: 1), 
previously equilibrated with 2-3 N sodium hydroxide, 
so as to take up any ecestriol which may not have 
dissolved in the benzene. The pooled chloroform- 
butanol washings are then added to the top of the 
column and forced through, followed by a further 
2 ml. of chloroform-butanol mixture to wash down 
the sides of the tube holding the column. Finally, 
the rest of the new moving phase (originally 55 ml.) 
is passed through the column. Our fraction cutter 
produces fractions of 4-2 ml., and we find the cestriol 
to be in fractions 3-7 of the ‘second run’. 

Further details of the method, and the results 
obtained with it, will be published elsewhere. 

MarGaret I. STERN 
G. I. M. SwyEr 
University College Hospital Medical School, 
London, W.C.1. Dec. 11. 
1 Swyer, G. I. M., and Braunsberg, H., J. Endocrinol., '7, lx (1951). 
* Bachman, C., and Petit, D. S., J. Biol. Chem., 188, 689 (1941). 
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Effect of Trichloracetic Acid on 
Adrenaline Chromatograms 


Extracts free from blood and protein are readily 
pepared for biological estimation by grinding 
wprarenal glands with 5 or 10 per cent aqueous 
iichloracetic acid and centrifuging. However, on 
sibmitting such an extract from a cat to paper- 
partition chromatography using as solvent butanol : 
gcetic acid: water (4: 1:5), we observed that de- 
ylopment with aqueous potassium iodate' gave 
three spots. Two of these corresponded to adrenaline 
and noradrenaline (Ry = 0-32 and 0-25, respectively) 
and the third to an unknown adrenaline-like substance 
(Rp = 0-63). Three spots were also detected when 
development was carried out with the Pauly diazo- 
ragent or potassium ferricyanide (pH 7:8). 

Further investigation showed that, when 0-03 ml. 
30 ugm.) of pure /-adrenaline in 5 per cent aqueous 
trichloracetic acid was chromatographed as above, 
two spots were observed having Ry values of 0-32 
and 0:63, respectively. Removal of excess trichlor- 
yetic acid from the solution by ether extraction 
prior to chromatography did not prevent the appear- 
ance of the additional spot. 

That the effect was due entirely to the presence 
of trichloracetic acid was shown by passing the solu- 
tion through a column of the anion exchange resin, 
The 
filtrate, which now contained adrenaline in approx- 
imately N/3 hydrochloric acid, gave only the single 
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j adrenaline spot when chromatographed. This spot 


| was equal in intensity to that obtained from a control 
) olution of adrenaline (at the same concentration) 


in N/3 hydrochloric acid, and biological tests on the 
cat's blood pressure confirmed that passage of the 
trichloracetic acid solution through the resin resulted 
in little or no loss of activity. The accompanying 
photograph (Fig. 1) shows the chromatogram given by 
these solutions. When the areas corresponding to the 
two spots in chromatogram B were eluted with 0-01 N 
hydrochloric acid, biological tests showed that the 
total activity was almost equally divided between 
the two spots. 

The formation of two spots was similarly observed 
with trichloracetic acid solutions of the following 
adrenaline-like compounds: 3-hydroxytyramine, 
epinine, corbasil, «-ethylnoradrenaline, N-ethylnor- 


a 





Pa 

a 
ae ia Sy | 
f % 





Fig. 1. (A) Solution of adrenaline (30 ygm.) in 5 per cent tri- 
chloracetic acid after passage through ‘Amberlite 1RA-400’ 
(chloride form). (B) Solution of adrenaline (30 ~gm.) in 5 per cent 
trichloracetic acid before passage through ‘Amberlite 1RA-400’ 
(chloride form). (C) Solution of adrenaline (30 ugm.) in N/3 
hydrochloric acid for comparison with (A) 
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Fig. 2. (D) Adrenaline (30 wgm.) in N/3 hydrochloric acid dried 

at 100° C. before chroma’ phy. (£) Adrenaline (30 ygm.) in 

0-01 N hydrochloric acid dried at 100° C. before chromatography. 
(F) As D, dried at 15°C. (G) As E, dried at 15° C, 


adrenaline, N-isopropylnoradrenaline and adrenalone. 
On the other hand, noradrenaline and 3.4-dihydroxy- 
phenylalanine each produced only one spot under 
the same conditions. 

Recently, Crawford* showed that adrenaline and 
noradrenaline may, under certain conditions, react 
with lactic acid yielding lactyl derivatives by esteri- 
fication of their side-chain hydroxyl group; _ the 
resulting solutions produced two spots when chrom- 
atographed in phenol-water or butanol—hydrochloric 
acid. However, the fact that in our experiments 
two spots were obtained with adrenalone, 3-hydroxy- 
tyramine and epinine (compounds having no hydroxyl 
group in the side-chain) indicated that the phe- 
nomenon did not arise by formation of a trichloracetic 
ester. 

A possible explanation is furnished by the work 
of Kendall’, who showed that weakly acid phenols 
can form rather unstable compounds with trichlor- 
acetic acid (K = 2 x 10) and with picric acid 
(K = 1-6 x 10°). Thus, the additional spot observed 
in our chromatograms may be due to such a com- 
pound of adrenaline with trichloracetic acid. That 
solutions of adrenaline in 5 per cent methanolic picric 
acid were also found to give two spots when chromato- 
graphed lends support to this view. Two spots have 
not been observed on chromatographing solutions of 
adrenaline in 5 per cent aqueous oxalic acid (K = 
6-5 x 10-*), but this acid was not studied by Kendall. 

In the course of the above experiments two further 
phenomena were observed: (1) retardation of the 
spots when the adrenaline solution was prepared in 
N/3 instead of 0-01 N hydrochloric acid, and (2) 
retention of material at the starting-line when the 
applied spots were dried at elevated temperature 
prior to chromatography. These points are illustrated 
in Fig. 2. 

The above results emphasize the need for great 
care in the preparation and interpretation of chrom- 
atograms of adrenaline-like compounds in tissue 
extracts. 

D. M. SHEPHERD 
G. B. WEsT 
Department of Pharmacology and Therapeutics, 
University of St. Andrews Medical School, 
Dundee. 
Dec. 17. 
1 Shepherd, D. M., and West, G. B., Brit. J. Pharmacol., 6, 665 (1951). 
2 Crawford, T. B. B., Biochem. J., 48, 203 (1951). 
3 Kendall, J., J. Amer. Chem. Soc., 38, 1309 (1916). 
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Comparative Studies on the Metabolism eous introduction of an inhibitor with excess of cysteine 

of Lactose, Glucose and Galactose in Liquid satin amelie a normal. = tried also 
: o activate pyruvic oxidase using thiamine 
Cultures of E. coli calcium pantothenate. The erase, a showed on 

WE have carried out comparative investigations thiamine has no influence on the metabolism of the 
concerning the metabolism of lactose and its con- substrates, or on the splitting of the intermediate 
stituent monoses in liquid cultures of E.coli. Koser’s metabolite. Calcium pantothenate, on the c trary 
synthetic medium was used. Samples were evaluated distinctly accelerated the breakdown of glucose at 
after incubation of 0, 6, 12, 24, 48, 72 and 96 hr. the preceding stage of intermediate metabolite. There 
at 37°C., for increase of bacterial mass (nephelo- appeared in these circumstances on the chromato. 
metrically), pH, and changes in the medium concern- grams an intense accumulation of the metabolite 
ing the reducing compounds. In the chromatographic (Figs. 2 and 3). The splitting of lactose was accelerated 
technique we used, as solvents, butanol-pyridine-_ by calcium pantothenate itself, although it had no 
water in the proportion of 45: 25: 40. To reveal the visible influence in the presence of the above. 
spots of reducing compounds, a modified silver nitrate mentioned inhibitors. 
test was used. The intensity and size of the spots In experiments in the presence of arsenines at q 
developed were a measure of the concentration of the concentration of 0-005 M and of selenite at a con. 
substrates in the medium. centration of 0-001 M, the inhibiting effects of the 

We find that (1) lactose is split more slowly than two factors were additive (Fig. 3). Arsenine alone 
its constituent monoses ; (2) stabilization of the pH as an inhibitor of thiol groups, slowed up the meta. 
between 7-0-8-0 during incubation accel- ; 
erates the lactose metabolism. Lactose 

Experimental. Lactose metabolism was — Ron ‘ ; neta 
more strongly inhibited by 0-05 M sodium scsi ieelaaniann a Oeetom _ Glucose - Inv 
fluoride than that of glucose. O-1M | 98 ™ ej -je = = ~ mm) Ce ee eee metal 
Sodium fluoride inhibited completely the ©@O? PS} [* @e-<-ee] -eeeeee; fe e0-06- atiol 
metabolism of the substrates. Inter- ' * Se ae eet : Th 
mediate metabolites with reducing effect 3 eeeeeae le oecce } enzvi 
were not found. 0-0035 M, 0-008 M and . i a pee? bolist 
0-012 M phloridzin did not inhibit carbo- i 
phlori eeceese (eeeoce ad 


bolisr 


g ~~ w@ 


hydrate metabolism. allt] 
0-0025 M  Monoiodoacetate inhibited Seeeee! | } f 4 catal: 
completely the breakdown of lactose, prob- td 
ably at the first metabolic stage. The [ i] metal 
breakdown of glucose was also inhibited 
but at a later stage, as was shown by the 
appearance of an intermediate metabolite 
(Fig. 1). 
With sodium selenite (0-001 M), lactose 
metabolism was less inhibited than in 


analogous experiments with monoiodo- 
acetate. Under the same experimental Fig. 1. Effect of iodoacetate (2-5 x 10-* M) on carbohydrate metabolism of £. cali 
conditions with glucose, glycolysis was Solvent system : n-butanol~pyridine-water (45:25:40). Spraying reagent : silver 
. . “1: nitrate (modified method). 
partially inhibited and there appeared con- ;, Starting] line ; 2, unidentified metabolite ; 3, lactose ; 4, galactose ; 5, glucose: 
stantly an intermediate metabolite. Its 6, iodoacetate - 
appearance on chromatograms and Rp 
values were identical with the metabolite ; Cc 
obtained by iodoacetate poison. In selen- : - 
ium tests the concentration of metabolite 
was lower than in tests with monoiodo- 
acetate (Fig. 3). : Be eee 
In our comparative studies we have also + S fi ee conse 
tried to reactivate blocked enzymatic 0 oot ae an en 
systems. For systems blocked with i ; : ae: oe ee titrati 
fluoride we employed increased quantities | ng hou De ihn oI tas OS ian Nene foldin 
of magnesium or manganese ions coe = <a it has 
; @@e6e@ occurs 
1 Mig ae, . 


mpo! 


ee. ee 
| DED A a + 


respectively. Reactivation was not 
achieved, for the increased quantities of oe aie deacti 
magnesium and manganese had an : ORR A i was fi 
inhibitory effect on the carbohydrate : eee eS ac — a tan Stes d denat 
metabolism. a ee ee ge ) @ only y 
Attempts to reactivate enzymatic sys- : 4 et “ee ee ceedec 
tems blocked by inhibitors of the thiol 4 eet oe Ret = 
groups (monoiodoacetate, selenite) were Be % en ee Table 
made by use of cysteine in 0-005 M concen- i ; 
tration. By use of cysteine a complete react- 
ivation was obtained of the enzymatic . .| _ a 
system poisoned with selenite for six hours F's,2.,Eiect of pantothenate (5x 10" M) In prownoe of lodonestate on, gluco 
(Fig. 3). On the other hand, in monoiodo- ; Spraying reagent : silver nitrate (modified method). 
acetate poisoning we were unable to 4,,cuene,Z,pemninate:, Bflucae, + ranttnents, {lowest ot 


observe reactivation. Only with simultan- 1, Starting line ; 2, unidentified metabolite ; 3, glucose; 4, fodoacetate 


awe 
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Fig. 3. Solvent system : n-butanol—pyridine-water (45 : 25:40). Spraying reagent : 
at a silver nitrate (modified method). 
con- A, Glucose + selenite (1 x 107? M) + pantothenate; B, glucose + arsenite ; 
’ the C, glucose + selenite + arsenite; D, glucose + selenite ; E, glucose + selenite + 
lone, cysteine. 
eta- 1, Starting line ; 2, unidentified metabolite ; 3, glucose 
holism of glucose and inhibited completely the 
metabolism of lactose. with 
Investigations on the nature of the intermediate 
~ metabolite will be the subject of a further communi- 





cation. 

Thus experiments using inhibitors show that 
enzymes catalysing the first stage of lactose meta- 
bolism of E. coli (1) contain active sulphydryl groups ; 
and (2) are more sensitive to the influence of 
all the inhibitors employed by us than enzymes 












‘ , ‘ ; 
e ecatalysing glycolysis. This work emphasizes the 
importance of paper chromatography for studies of 
metabolism. 
J. OPYENSKA-BLAUTH 
I. MaDECKA-BORKOWSKA 
T. BoRKOWSKI 

Z Zaktadu Chemii Fizjologicznej, 

Wydz. Lek. Akademii Medycznej, 

coli Lublin. 
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Optimum pH and lodine Absorption 
of an Enzyme Molecule 





IN a previous communication it has been shown 
by Basu and Nandi! that the extent of inactivation 
consequent on the unfolding of the protein chain of 
an enzyme molecule could be detected by iodimetric 
titration of the SH-groups uncovered by the un- 
folding of the coiled-up molecules. In this connexion 
it has been noted that increase in iodine absorption 
occurs in cases where the enzyme has been partially 
deactivated, although no denatured, insoluble protein 
was formed. It may be concluded, therefore, that 
denaturation leading to insolubilization takes place 
only when the unfolding of the protein coil has pro- 
ceeded to an appreciable extent, whereas deactivation 













Table 1. IODINE ABSORPTION BY PEPSIN AT DIFFERENT pH’S 
(pH adjusted by the addition of 0-1.N hydrochloric acid or 0:1 N 
sodium hydroxide to 5 per cent pepsin solution of initial pH 5-8) 










pH Iodine (gm.)/gm. enzyme x 10° 
2-20 0°3241 
od 3°00 0°3831 
) 3:95 0°4715 
5°80 0 6365 
t- 7°85 76718 
. 8-50 ¢ 
9°55 





1 Basu and Nandi, Enzymologia, 14, No. 6 (1951). 


URE 799 





Ee makes its appearance much earlier and 

; with a lesser degree of uncoiling. These 
observations suggest that the variation 
in the extent of enzyme activity at 
different pH’s may, to some extent, de- 
pend on the extent of coiling or uncoiling 
of the enzyme molecule. In order to test 
this point, pepsin solution was adjusted 
to different pH’s by the addition of the 
necessary amount of hydrochloric acid or 
sodium hydroxide as the case may be, and 
titrated with N/2,000 iodine solution 
below 15° C., using starch as indicator. 
The results are shown in Table 1. 

It may be observed from this table 
that at about pH 2 the pepsin has got 
the lowest iodine absorption value, a 
pH at which the activity of this enzyme 
is maximum. Now it has been shown! 
that minimum iodine absorption value 
is associated with maximum tightness 
of coiling, and so the optimum pH is associated 
maximum coiling of the pepsin molecule. 
As the pH is increased, the iodine absorption value 
increases, which is also parallel to increased uncoiling 
or diminished activity. 

When we consider the case of trypsin, an exactly 
similar conclusion is reached. From Table 2 it is 
to be noted that iodine absorption is minimum at 
about pH 8, which also corresponds to maximum 
activity range, whereas at lower pH values the iodine 
absorption is higher, corresponding to lesser activity 
of trypsin. 

Table 2. IODINE ABSORPTION BY TRYPSIN AT DIFFERENT pH’S 


(pH adjusted by the addition of 0-1 N hydrochloric acid or 0-1 N 
sodium hydroxide to 3-2 per cent trypsin solution of initial pH 4-8) 


pu Iodine (gm.)/gm. enzyme x 10‘ 
1°1 2°65 

19 2-27 

3:5 1-88 

5-4 1-80 

6:7 1°49 

8-0 1°33 

8-2 1-41 

8-5 1°41 
10°0 1-7 


From these two sets of results, it is therefore 
evident that, at least in the case of pepsin and trypsin, 
the pH optima is associated with maximum compact- 
ness of the coiled-up structure of the protein molecule. 
It is difficult to account for this variation in the extent 
of folding of the enzyme molecule at different pH’s, 
but in all probability it may be ascribed to the forma- 
tion of salt with either NH,- or COOH-groups (which- 
ever is predominant) of the molecule, electrolytic 
dissociation of the salts, and mutual repulsion between 
the similarly charged COO-- or NH,;*-groups on the 
same molecule with the consequent unfolding of the 
protein molecule. 


SADHAN Basu* 
SATYENDRA PrROSAD NANDI 


Indian Association for the Cultivation of Science. 
Calcutta 32. 


* Present address : 
Department of Chemistry, 
Indiana University, 
Bloomington, Indiana. 
Nov. 26. 
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Acetylcholinesterase in Thrombocytes 


Ir has been shown recently! that the thrombocytes 
of rat blood contain a cholinesterase having proper- 
ties similar to the acetylcholinesterase found in 
erythrocytes. The present communication gives 
evidence for the presence of an acetylcholinesterase 
in the thrombocytes of other animals. 

The thrombocytes were isolated from the blood 
of different animals', washed twice in saline solution, 
and then suspended in a suitable volume of distilled 
water. The cholinesterase activity of these suspen- 
sions was determined manometrically in the Warburg 
apparatus with acetylcholine and butyrylcholine as 
substrates. The results are recorded in the accom- 
panying table. 


ACETYLCHOLINE AND 

THROMBOCYTES 
Esterase activity (b;.) expressed in wl. carbon dioxide evolved in 
30 min. from a bicarbonate solution. 0-4 ml. of the thrombocyte 
preparation and 1-6 ml. of the substrate solution. Citrate blood, 
unless otherwise stated 


HYDROLYSIS OF BUTYRYLCHOLINE BY 





dso Dae 

—' acetylcholine 
butyrylcholine | per 100 mgm. 
9-54 x 16°°*M _dry weight 





acetylcholine 
13-30 x 10° *M 


Animal 








Rat 3 } 89°: 18 
‘heparin blood) 


9,320 


52 11°5 — 

(citrate blood) 
at 98 - i 10,250 
225 § 22,800 
66 “f 17,000 
54°5 } 5°; 3,630 
Horse 91 : 9,100 





Cat and rabbit thrombocytes show a significantly 
higher esterase activity than rat thrombocytes. 
Acetylcholine is split at a much higher rate than 
butyrylcholine. 
an acetylcholinesterase, that is, the type of acetyl- 
choline-splitting enzymes known to occur chiefly in 
nervous tissues, electric organs, and erythrocytes*. 

A further characteristic feature of acetylcholin- 
esterase is that its activity is depressed when the 
acetylcholine concentration is higher than 3 x 10-3 M. 
The relationship between the esterase activity of 
thrombocytes and acetylcholine concentration is 
shown in the accompanying graph (upper curve). 
An almost symmetrical bell-shaped curve is obtained 
when the esterase activity is plotted against the 
negative logarithm of the substrate concentration 
(pS). The optimum acetylcholine concentration is 
the same for all thrombocyte preparations studied 
and corresponds to that found for the acetylcholin- 
esterase from other sources*. The lower curve in the 
graph shows that choline inhibits the activity and 
the optimum substrate concentration is shifted to 
a higher level. 

Tributyrin and benzoylcholine are not hydrolysed ; 
but acetyl-$-methylcholine is split at a relatively 
high rate. Specific inhibitors of acetylcholine- 
splitting enzymes also inhibit the thrombocyte 
esterase. Thus, for example, the J,, value (molar 
inhibitor concentration giving 50 per cent inhibition) 
for tetraethylpyrophosphate (TEPP) is 5-2 x 10° M 
and for dimethylamido-ethoxy-phosphoryl cyanide 
(Tabun) 2-0 x 10°° M. The corresponding values 
for the acetylcholinesterase from human erythrocytes 
are 3-2 x 10°° M and 3-95 x 10°° M respectively. 

The results show that the thrombocytes of different 
animals contain a cholinesterase and that this 
esterase is an acetylcholinesterase (acetocholin- 
esterase, “‘specific’’ cholinesterase), known to be 
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Relative activity 








1 i 
4 3 2 1 
ps 
Activity-pS curves for the thrombocyte acetylcholinesterase of 
different animals. Substrate: acetylc peel chloride. ©, cat: 
@, rat; x, rabbit; 0, dog; A, ho , cat thrombocytes 
in the presence of 1-43 x 10"? M me chloride 





present in the erythrocytes of most animals. It is 
pertinent to mention that several authors*~’ have 
described the presence of such an esterase also in 
the plasma of certain animals. We would like to 
suggest tentatively that thrombocytes may be one 
of the probable sources of this enzyme in the plasma. 
K1as-BERTIL AUGUSTINSSON 
NirMat Datta 
MARGARETA GRAHN 
JOSEPH ZAJICEK 
Institute of Organic Chemistry 
and Biochemistry, 
University of Stockholm, 
and 
Cancer Research Division, 
Radiumhemmet, Stockholm. 
Dec. 1. 
* Zajicek, J., and Datta, N., Acta Hamatol., 7, 39 (1952). 
* Augustinsson, K.-B., in‘“The Enzymes’ (Sumner-Myrback), 1, Pt. | 
443 (Academic Press, New York, 1950). 
* Mendel, B., and Rudney, H., Biochem. J., 37, 59 (1943). 
* Levine, M. G., Hoyt, R. E., ‘and Suran, A. A., Rroc. Soc. Exp. Biol. 
and Med., 73, 100 (1950). 


5 Lévy, J., J. Physiol., 48, 103, 127, 217, 229 (1951). 


Identification of Enteramine, the Specific 
Hormone of the Enterochromaffin Cell 
System, as 5-Hydroxytryptamine 


ENTERAMINE is the specific secretion or storage pro- 
duct of the typical enterochromaffin cells of the gastro- 
intestinal mucosa of Vertebrata and Ascidia (hence 
the name ‘enteramine’), of the chromaffin cellular 
elements of the posterior salivary glands of Octopoda 
and of the hypobranchial body of Muricidz, as well 
as of at least a part of the chromaffin granular cells 
of the cutaneous glands of Amphibia. In all its 
occurrences, enteramine appears to be identical. 

Chemically speaking, the specific produet of the 
enterochromaffin cells was considered by histologists, 
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st different times, as an o-dihydroxybenzene or a 
n-dihydroxybenzene derivative. Already in 1946, 
however, one of us! had emphasized the probable 
indolic nature of the substance, on the basis of 
chemical and biological data. 

With the development of our investigations 
histochemical researches; paper chromatographic 
work on enteramine extracts with localization and 
identification of enteramine spots, and successive 
gectrophotometric, chemical and pharmacological 
study of the eluates of such spots ; demonstration of 
the presence of enteramine in the skin of Amphibia, 
which is the most important site for the elaboration 
or storage of hydroxyindolalkylamines), the prob- 
ability of the indolic nature of enteramine became a 
certainty. We therefore decided to attempt its 
synthesis, while still working on the isolation, in a 
pure state, of the natural product. 

Our efforts were successful. Enteramine has now 
been isolated, as a pure picrate, from extracts of 
posterior salivary glands of Octopus vulgaris and 
from extracts of the skin of Discoglossus pictus. 
Almost at the same time the substance was obtained 
synthetically, also as a picrate. The two specimens 
of natural enteramine picrate were exactly the same, 
and identical with 5-hydroxytryptamine picrate 
which we obtained synthetically, starting from 
j-methoxyindole (5-methoxyindole -— 5-methoxy- 
indolyl-8-acetonitrile -- 5-methoxytryptamine — 
j-hydroxytryptamine). 

Paper chromatography. By using as solvents 
n-butanol saturated with N hydrochloric acid, 
n-butanol saturated with water, and n-butanol (8 
parts) + monomethylamine 25 per cent (3 parts), 
the spots given by natural enteramine specimens 
and by synthetic 5-hydroxytryptamine specimens 
show identical colour reactions and identical Rp 
values. On ‘mixed’ chromatograms, uni- and bi- 
dimensional, the 5-hydroxytryptamine spots are 
exactly superposed on those of natural enteramine. 

Melting point. The synthetic product turns yellow 
at 160° C., brick-coloured at 190° C., black at 195° 
(., and melts with decomposition at 196-197-5° C. 
Octopus enterarmnine has melting point 191—-192° C. 
with decomposition ; Discoglossus enteramine has 
melting point 191-5-193° C. with decomposition ; 
the mixture has melting point 193-194° C. with 
decomposition; and a mixture of the synthetic 
product with Discoglossus enteramine has melting 
point 192-5-194° C. with decomposition. 

Ultra-violet absorption spectrum. It is exactly the 
same for synthetic 5-hydroxytryptamine and for 
natural enteramine specimens. In an aqueous solu- 
tion at pH 5-6, the products show an absorption 
maximum at 2750A., a shoulder with a second 
maximum at 2930-2950A. and a minimum at 
2475 A. At pH 11-3-11-5, the absorption spectrum 
shows a remarkable shift of the second maximum 
(3220 A.). 

Elementary analysis. 


Ci H,.N,0.C,H;N;0,.H 


Synthetic picrate 
Octopus enteramine 
(picrate) ” 
Discoglossus enter- 

amine (picrate) 
Derivatives. During the synthesis of 5-hydroxy- 
tryptamine, another well-defined indole derivative 
was formed and was isolated as a pure picrate 
(elongated prisms; melting point 222-223° C. with 
decomposition ; elementary analysis, C, 50-43; H, 


20 (423-3) 

Calculated C 45:39 H : 05 
Found 45-54 4-09 
45°26 4°11 


45°58 4-14 


N 16-55 per cent 
16-71 
16°63 
16-42 
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4-35; N, 15-66; characteristic Ry values on paper 
chromatograms). An identical product was also 
obtained from natural enteramine. 

Pharmacological actions. Synthetic 5-hydroxy- 
tryptamine, Discoglossus enteramine and Octopus 
enteramine were tested on the cestrous uterus of the 
rat and the urinary bladder of the dog, diuresis of 
hydrated rats, blood pressure of the cat and of the 
rabbit, nictitating membrane of the cat, and on the 
heart of molluscs. On all these test-objects the 
natural products and the synthetic one produced 
pharmacodynamic responses which were identical. 

These investigations will be described and dis- 
cussed in detail elsewhere. Other enteramine salts 
are in preparation, and several enteramine-like sub- 
stances are being studied from both a chemical and 
a pharmacological point of view. 

We consider enteramine to be a true hormone, 
regulating the flow of circulatory liquids (blood, 
hemolymph) through the kidney. In mammals, the 
substance acts primarily and specifically on the 
contractile structures of the afferent vascular bed of 
the glomerulus, causing their spasm. 

Serotonin, a natural product described and isolated 
in a pure state by Rapport et al.**, and tentatively 
identified as 5-hydroxytryptamine (the identification 
was recently confirmed by Hamlin and Fischer‘, 
through the synthesis of this derivative), is circu- 
lating enteramine. The physiological intervention 
and importance of serotonin in extra-renal local 
vasoconstrictions. have not yet been satisfactorily 
proved. 

V. ERSPAMER 
B. ASERO 
Farmitalia 8.p.A. Research Laboratories, 
Milan. 
Institute of Pharmacology, 
University of Bari. 
Nov. 10. 
Fg = Biol. Napoli, 31, 36 (1946). 
, A. A., and Page, J. H., J. B 


1 Erspamer, V. 
* Rapport, M. M., 


Biol. Chem., 174, 

735 (1948) ; 961 1337, 1243 (1948) ; ‘Science, 108, 329 (1 948). 

> Rapport, M. M., J. Biol. Chem., 180, 961 (1949). 

“eee _ E., and Fischer, F. E., J. Amer. Chem. Soc., 78, 5007 
951 


Pharmacological Actions of Synthetic 
5-Hydroxytryptamine (Serotonin, 
Thrombocytin) 


RECENTLY'? we reported the actions of serum 
vasoconstrictor, partially purified by the method of 
M. M. Rapport*. The evidence at the time strongly 
indicated that all the pharmacological actions which 
were shown by our preparations were due to a single 
substance—the vasoconstrictor of serum—and sup- 
ported Rapport’s finding that the active substance 
was an indolalkylamine. Having, through the kind- 
ness of Dr. Rapport, obtained a few milligrams of 
5-hydroxytryptamine synthesized by a group at the 
Upjohn Chemical Co., we have been able to confirm 
that this product has all the actions which we 
described for the partially purified material. 

These actions are as set out below: the doses 
referred to are those which gave definite responses 
of the various test objects and are expressed in terms 
of the free base. The synthetic salt is the creatinine 
sulphate. (1) Contraction of the spiral strip of sheep 
carotid artery in a dose of 0-03—-0-5 ygm. antagonized 
by yohimbine and potentiated by cocaine. (2) Con- 
traction of the guinea pig jejunum (0-05-0-5 ugm.), 
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the mouse jejunum (0-05-1-0 ugm.) and the rabbit 
jejunum (0-1 ugm.). (3) Contraction of the rat 
uterus (0-1-1-0 ugm.). The above-mentioned organs 
were in isolated-organ baths 10 ml. in volume; the 
intestinal strips and uteri show tachyphylaxis to 
repeated doses. 

(4) Contraction of the nictitating membrane and 
-constriction of the pupil on injection of 0-5-5 ugm. 
into the carotid artery of the decerebrate cat with 
divided third cranial nerves and cervical sympathetics. 

(5) Liberation of adrenaline on injection into the 
cut stump of the superior mesenteric artery of the 
eviscerated cat (0-4-2 ugm.). This is important 
because tryptamine itself does not have this action, 
whereas with this exception all the actions of the 
partially ‘purified material were mimicked by 
tryptamine. 

(6) The uterus of the non-pregnant adrenalectom- 


ized cat relaxed on the intravenous injection of 


24 ugm. or on the introduction of 9 ugm. through 
plastic tubing into the lower thoracic aorta. 

(7) Intravenous injection of 22 uygm. into two 
chloralosed cats caused a brief period of apnoea and 
slight bronchoconstriction, as evidenced by an 
increase in the range of variation of the intrapleural 
pressure with a normal or decreased respiratory 
excursion. 

(8) When injected into the femoral artery of the 
intact cat, 1 ugm. caused a decrease in outflow from 
the hind limb. 

(9) Doses ranging from 12 to 44 ugm. had a pressor 
action on intravenous injection into the chloralosed 
cat. The pressor action is weaker than one would 
have anticipated from its vasoconstrictor action, and 
is usually preceded and followed by depressor phases. 
In one experiment (24 ygm.), the rise separating 
the two depressor phases did not reach the initial 
level of blood pressure. The depressor phases occur 
irrespective of whether the vagi are intact or divided ; 
the initial one appears to be due, in part at least, to 
pulmonary vasoconstriction. Lack of material pre- 
vents the elucidation of the second phase; such 
evidence as we have suggests that it is cardiac in 
origin. 

(10) The intravenous injection of 15-40 ugm. 
causes a rise of pressure in the pulmonary artery 
which is weak or absent when injections are made 
into a pulmonary vein. 

(11) Surprisingly enough, although it was antici- 
pated from experiments with crude platelet extracts‘ 
and with the partially purified serotonin', the intra- 
dermal injection of 0-02 ml. of 5-hydroxytryptamine 
in concentrations ranging from 1 in 10’ to 2 in 10 
did not cause blanching (in six humans). Indeed, 
with concentrations of 1 in 10° and upwards there may 
be a red, often morbilliform, reaction without itching 
or wealing. A striking feature (with concentrations 
of 1 in 10° to 2 in 10‘) in four subjects in which the 
subcutaneous veins were clearly visible was that they 
became obliterated within a radius of a few centi- 
metres from the site of injection. 


G. REID 
M. RanpD 
Department of Physiology, 
University of Melbourne. 
Dec. 5. 


? Reid, G., and Rand, M., Aust. J. Exp. Biol., 29, 401 (1951). 

? Rand, M., and Reid, G., Aust. J. Exp. Biol., 30 (1952). 

* Rapport, M.. Green, A. A., and Page, I. H., J. Biol. Chem., 174, 
*Reid, G., Med. J. Aust., 2, 244 (1943). 
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Determination of the Content of Calcium 
lons in Milk Ultrafiltrate 


THE determination of free calcium ions js very 
important in human and veterinary pathology anq 
in dairy chemistry. Evidence has been obtained that 
the instability of milk known as the ‘Utrecht abnorm. 
ality of milk’ is caused by an abnormally high leve| 
of the concentration of calcium ions?. On the other 
hand, there are some indications that an increased 
curdling time of milk may be due to a low concentra. 
tion of calcium ions. 

The appearance of a paper by J. Raaflaub jn 
November 1951, on the determination of calcium 
ions in cerebrospinal liquid’, leads us to submit this 
short note dealing with a similar method for the 
estimation of calcium ions in milk ultrafiltrate which 
we have been using for a few years. 

To determine the concentration of the calcium 
ions in milk ultrafiltrate, a method has been de, eloped 
using murexide, the ammonium salt of purpuric acid : 


OH O 
/ \ 


Schwarzenbach and Gysling* have described the 
use of purpurate as a calcium indicator. When a 
small quantity of calcium ions is added, the colour 
of a purpurate solution of pH 7-5 changes from 
red—violet to yellow-orange. The graph shows the 
absorption spectra of purpurate (curve 1) and of the 
calcium purpurate complex (curve 2). At a wave- 
length of about 480 my the difference in the extinction 
is largest. Hence this wave-length will be the most 
favourable for the estimation of the colour change on 
addition of calcium ions. 








Procedure. With a Linderstrom-Lang micropipette 
asmall, but accurately constant, volume (for example, 
50 mm.*) of a 0-1 per cent solution of purpurate is 
(1) 2 ml. 
(2) 2 ml. buffer pH 6-4 + 0-2 mol./1. 
(a) 2 ml. milk ultrafiltrate. The 
extinction is measured, and the concentration cal- 


added to each of the following solutions : 
buffer pH 6-4 ; 
calcium chloride ; 


culated from the following equation : 
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. 1 Eg—E£z 
jum [Catt] = 55 aoe Fr 
Ka E, ™ =e 

very yhere Aq’ is the ‘association constant’ (the reciprocal 
y and of the dissociation constant) of the calcium purpurate 
i that omplex ; #, is the extinction of solution 1; FE, of 
10rm. ylution 2; Hg of solution a, with a correction for the 
level axtinction of the ultrafiltrate without purpurate. 
other Kk,’ can be determined by the same method, when a 
eased alcium solution of a known concentration is taken 
ntra- instead of the ultrafiltrate. The value of K,’ is about 

950 at an ionic strength p = 0-08. The concentration 
1b in of calcium ions of forty samples of normal cow milk 
cium was determined. The values obtained ranged from 
this 2.0 to 3-6 m.mol./l., with an average of 2-75 + 0-39 
* the mmol./l. (= 11 + 1-6 mgm. per cent). 
vhich Full details of the method and its theoretical back- 

ground will be published elsewhere‘. The study of 
cium the application of the method to blood ultrafiltrate 
oped has been undertaken. or 
cid - W. Tu. G. M. SMEETS 

L. SEEKLES 
Laboratory of Veterinary Biochemistry, 
State University of Utrecht. 
Dec. 10. 
'Seekles, L., Proc. 11th Inter. Cong. Pure and Appl. -. ., 8, London, 
1947 (1951). Seekles, L., and Smeets, W. Th. G. M., Neth. Milk 
and Dairy J., 1, 1 (1947). 

‘Raaflanb, J., Z. ages Chem., 288, 228 (1951). 

BS hwarzenbach, G., and Gysling, H., Helv. Chim. Acta, 32, 1317 

1949) 

| ‘Smeets, W. Th. G. M., thesis, University of Utrecht (June 1952) 
the 
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lour ‘ ° 
rom Molybdenum Deficiency in Lettuce 
the MOLYBDENUM deficiency in lettuce has _ been 
the reported by Brenchley and Warington! for water- 
— culture experiments. In Australia, W ilson* has shown 
Hon that a response in growth was obtained in the field 
0Bt by applying a solution of sodium molybdate to the 
on foliage of chlorotic lettuces. 

The lettuce experiment reported here was carried 
out at a field centre known to give molybdenum- 
deficiency in cauliflower*. Plot layout was in the 
form of a randomized block with threefold replication 
of treatments. The soil is derived from the Lower 
Greensand and has an acid reaction. Lettuce (var. 
Borough Wonder) was sown on January 3, 1951, 
under Dutch lights, adjacent to the experimental 
plot. Planting out commenced on March 29, 1951, 
and the plants were cut for market from June 20 to 
the end of the month. Treatments, yields and the 
molybdenum contents of the foliage are shown in the 
accompanying table. 

YIELDS AND MOLYBDENUM CONTENTS OF LETTUCE 
Molybdenum 
Soil Yield (p.p.m.) in dry 
T reatment pH (cwt. per acre) | matter of leave 3 
( ‘ontrol : 5-2 0 06 
0 Gypsum, 4-9 > 0-06 
3 tons per acre j 
Ground limestone, 6°3 59 0-09 
3 tons per acre 
te Ground limestone, 6-4 56 0-14 

6 tons per acre | 
e, Sodium molybdate, 5-4 45 0-08 | 
is 2 Ib. per acre | 

Sodium molybdate, 5-2 64 0-08 

il. 4 Ib. per acre 
i Gypsum, |} 50 62 | 0°10 
3 tons per acre plus | | 
le sodium molybdate, | | 
| S.E. 0-03 | 


2 Ib. per acre 
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(a) 


(a) Lettuce showing severe molybdenum deficiency ; (6) lettuce 
growing on plots given sodium molybdate 4 Ib. per acre 


The symptoms of molybdenum deficiency observed 
—chlorosis, necrosis and general stunting of growth— 
were similar to those already reported’?. The 
remarkable response of the lettuce to sodium 
molybdate at 4 lb. to the acre is shown in the 
accompanying illustration. 

The yield increases due to treatments involving 
either ground limestone or sodium molybdate were 
roughly doubled (see table) compared with the mean 
of the control and gypsum treatment. While the 
molybdenum content of the lettuce leaves was in- 
creased by ground limestone or sodium molybdate 
treatments, the increments are scarcely significant. 
On the other hand, the gross uptake of molybdenum 
by the larger crops from these treatments is con- 
siderably greater than that of the control. 

This experiment confirms the general experience 
that the correction of molybdenum deficiency can be 
successfully carried out by raising the soil pH to a 
level when molybdenum becomes available. The 
investigation will be reported more fully at a later 
date. 

The work was carried out under the special scheme 
for the investigation of mineral deficiencies of crops, 
organized and financed by the Agricultural Research 
Council, to which thanks are due. 

WILLIAM PLANT 

Research Station, 

Long Ashton, 

Bristol. Dec. 18. 

W. E., and Warington, K., Nature, 149, 196 (1942). 
Aust. Inst. Agric. Sci., 14, 180 (1948). 
Long Ashton Kes. Sta., 91 (1950). 


' Brenchley, 
? Wilson, R. D., J. 
* Plant, W., Ann. Rep. 






Effect of Auxins on the Mycelial Growth 
of Fusarium oxysporum var. cubense 


HawkER! recently pointed out that although 
3-indolylacetic acid is present in most fungi, its 
effect on growth-rate has not been convincingly 
demonstrated. An investigation of this reported 
inactivity has been made in the course of a study on 
the nature of the biochemical factors in the soil 
which influence the growth of the fungal inhabitants. 

The two auxins tested were 3-indolylacetic acid 
and 3-indolylacetonitrile. The nitrile was recently 
isolated from cabbage leaves? and was kindly sup- 
plied by Prof. E. R. H. Jones. The test fungus used 
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ance of a slight stimulatory effect at low concen- 
trations. It does seem that the rate of auxin synthesis 
is not a limiting factor for growth on nutrient media E 
but may be growth-limiting on starvation media dye 
to the scarcity of available nitrogen compounds 
The absence of a large stimulatory effect on plain HD 
agar may be due to the fact that agar contains BRITIS 
complex nitrogen compounds, including growth aed 
factors‘, so that even here auxin synthesis may emoria 
proceed at an appreciable rate. 800 p.p.m. of 
3-indolylacetonitrile is again completely inhibitory . 
but there is no distortion of the hyphal tips. it (HAD 

Jones and co-workers? noted that 3-indolylaceto- 007 
nitrile was more physiologically active than the acid ROYAL 
in the Avena straight-growth test. Similarly, the beet 
nitrile has a much greater effect on mycelial growth Bo te op 
than the acid. This is surprising, since in other cases yi™" 





Inhibition of mycelial growth by 3-indolylacetonitrile. 
The position of the crystal plant appears on the Sonn asa 
small white area to the right of the colony 


Fig. 1. 


was Fusarium oxysporum var. cubense Wollenweber 
and Reinking. 

A preliminary qualitative examination was made 
by planting small crystals (0-25 c.mm.) 


(formonitrile, acetonitrile, proprionitrile, succino 
nitrile, benzonitrile) the substitution of the nitrile 
for the carboxylic group results in a loss of fungi- 
toxicity”. 

The fungitoxicity of these two auxins may be of 
importance in applied mycology. 3-Indolylacetic 
acid occurs in the fungi and in seeds, and 3-indoly]- 
acetonitrile production seems to be a general property 
of the Cruciferee. Thus, these auxins may be present 
in the soil, and their effect on the fungal population 




















of each test substance in separate 1cO —~IAN (r) 
plates each containing 10 ml. ofarich = "\iceieias 
glucose -ammonium agar medium*®. ” ; 
These plates were inoculated at the =. “fF — 
centre with hyphal tips of the fungus, £& fo- 
the crystal being 35 mm. from the 3 Z” 
inoculum. = 60F i" 
After seven days at 25°C. both the 4 O° —_— Bnei 
auxin plates showed a flattening of the 7 fo “\ 
colony periphery on the side adjacent | or , IAA (3) 
to the crystal. The nitrile had a 4g ! ms = 
stronger inhibitory effect than the acid. = . } a se sovadill 
With phenol (C,H;OH), scarcely any = a ' ht 3.30 
distortion of the colony occurred. 3 d 7 iy 
For the quantitative investigation, 7 P D a8 , Bivervous 
solutions in 2 per cent alcohol were — Fee g leerrr 
used. The 800 mgm./l. solution was “ te _ jai sti tei co. 
prepared by dissolving 80 mgm. of the r ‘ | Loxpo 
auxin in 2 ml. of absolute aleohol .. . ,. iu (mgm./l. or gsc \ MclRTY, 
- Fig. 2. The effect of auxins on mycelial growth. IAA, 3-indolyl-acetic acid; IAN, Prof. HI. 
to which water was slowly added 3-indolylacetonitrile ; (r), rich agar medium; (s), plain agar medium ppace”’. 
with constant shaking until the solu- | Rovar 
tion volume was 100 ml. Dilutions were made from may be considerable under certain conditions. Also, a indis’s 
this solution using 2 per cent alcohol. Sterilization it is well known that fungal infection does not occur L issrrr 
was unnecessary due to the short-term nature of the at plant apices, and the high concentration of auxin pabeal 
method*. This consisted simply of inoculating the here may be significant. There is evidence that & 
centres of a series of plates containing 10 ml. of agar phenols and alkaloids may confer immunity to fungal petreet, I 
medium with hyphal tips of the fungus. After 48 hr. attack*” pelle 
at 25° C. the colony diameters were measured and I am indebted to Prof. C. W. Wardlaw for sug ‘ouse, 2 
5 ml. of test solution added to the agar surface. gesting this investigation and for his encouragement pichael : 
These plates were then incubated for a further 22 hr. on many occasions. Newt 
and the diameters remeasured. This revealed the D. G. HEssayon E Studies 
auxin effect on the phase of active mycelial growth. ee ee Fidler te Memoria 
The experiment was carried out on the rich agar tas sr evabesche oO cites Le 
medium mentioned above and on a starvation Univ —— a ester. 
medium of 2 per cent agar, using 3-indolylacetic acid, oe er 
3-indolylacetonitrile and phenol as test substances. 1 Haw ker, L. E.. “Physiology of Fungi’, 184 (University of London Radar | 
i j ing r st, -ress, 1950). a 
te word oxigen aerage Deter ane Dare "4 “sine te hia, E. R. s. Henbest, H. B., Smith, G. F., and Bentley, J. A., § 5 gee 
fungitoxic effect than phenol. Swelling and bursting Nature, (169, 485 (1952) J. E rroteins 
of the hyphal tips accompany complete inhibition °* Hessayon, D. G., Nature, 168, 998 (1951). 
by 800 p.p.m. of 3-indolylacetonitrile, indicating that ‘Day, D., Bull. Torrey Botan. Club, 69,11 (1942). = j 
part at least of the action is on the wall. ] wer me Fungicides and their Action’, 133 (Chronica Botanica ki Barres 
On the starvation medium there is a reduction in + Greathouse, G. A., and Rigler, N. E., Amer. J. Bot., 27, 99 (1940). alk 
fungitoxicity at high concentrations and the appear-  * Greathouse, G. A.. and Rigler, N. E., Phytopath., 80, 475 (1940). bn Lead 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 





Monday, May 12 


poyAl GEOGRAPHICAL SOCIETY (at 1 Kensington Gore, London, 
3.7), at 5 p.m.—‘‘Spitsbergen, 1951”. 

pritish SOCIETY FOR THE HISTORY OF SCIENCE (in the wg 
sheatre, University College, Gower Street, London, W.C.1), at 5.30 
m—Prof. L. E. J. Brouwer: “Outline of Intuitionism’’ (Shearman 
yemorial Lectures).* (Further Lectures on May 16, 19 and 23.) 


Tuesday, May 13 


(CHADWICK PUBLIC LECTURE (at the Royal Society of Tropical 





yedicine and Hygiene, Manson House, 26 Portland Place, London, 
iv), at 2.30 p.m.—Mr. E. L. Sturdee: ‘‘Food and Health’’.* 

goyaAL SOCIETY OF MEDICINE, EXPERIMENTAL MEDICINE AND 
HERAPE| TICS SECTION (at 1 Wimpole Street, London, W.1), at 


3) p.m.—Discussion on “*C ertain Agents used in Milling and — 
0 be opened by Dr. J. B. M. Coppock, Dr. T. Moran and Prof. A. 
afrazer 


Wednesday, May 14 


paysICAL SOCIETY, COLOUR GRouP (at the Imperial College of 
» and Technology, Imperial Institute Road, London, 8.W.7), 
) p.m.—Discussion on “The Visual Problems in Colour Tele- 
sion”. 

ROYAL PHOTOGRAPHIC Socrety, CoLouR Group (at the Imperial 
ilege of Science and Technology, South Kensington, London, 8.W.7), 
330 p.m.—Discussion on “‘Visual Problems in Colour Television” 

' GROLOGIC AL SOCIETY OF LONDON (at Burlington House, Pic cadilly, 
ndon, W.1), at 5 p.m.—Scientific Papers. 

[NSTITUTE OF PETROLEU M (at Manson tag 26 ee Place, 
adon. W.1), at 5.30 p.m.—Dr. G. M. F.R.S., and XN Cc. 

in: “The Distribution of Oil Reserves ‘ot the World’. 

ROYAL STATISTICAL Socrety, Stupy SEcTION (at the E.L.M.A. 
meatre, 2 Savoy Hill, London, W.C.2), at 6 p.m.—Discussion on 
omic Indices for 1952. 

UNIVERSITY OF LONDON (at the London School of Hygiene and 
npical Medicine, Keppel Street, London, W.C.1), at 6 p.m.—Sir 
ward Mellanby, F.R.S.: ‘‘Medical Research—its Methods, Prob- 
and Social Significance, 1, History, Methods, Individual and 
reanized Research’’ (Newsholme Lectures).* (Further Lectures on 
y 15 and 16.) 

; ETY OF CHEMICAL INDUSTRY, CORROSION 
% Society, Burlington House, Piccadilly, London, W.1), at 
+3) p.m.—Mr. E. G. Stroud and Mr. W. H. J. Vernon: “The Pre- 
gestion of Corrosion in Packaging’’. 





Group (at the 


; Thursday, May |5 


; NcTRITION SoOciETY (at the Linnean Society, Burlington House, 
Piccadilly, London, W.1), at 2.15 p.m.—Annual General Meeting ; 

“it 330 p.m.—Scientifie Meeting. 

| Royal Society ar Burlington House, 

ht 4.30 p.m. —Prof. . F. A. Pantin, FI 

ervous System’’ (C oP Lecture). 

| [sstrte TION OF MINING AND METALLURGY (at the Geological 

“wciety of London, Burlington House, Piccadilly, London, W.1), at 

p) pan.- —Scientific Papers. 

| LONDON MATHEMATICAL Society 

-Socty, Burlington House, Pi cadilly, 
Prof. H. S. M. Coxeter, F.R.S.: 

pSpace”’. 

ROYAL SOCIETY OF ARTS, ¢ ryote ery SECTION (at John Adam 

Nreet, Adelphi, London, W.C.2), at 5.15 p.m.—Sir Joseph Kay : 

India’s Cotton Textile sepa” . 

| _IssTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
[scene or London, W.C.2), at 5.30 p.m.—Annual General Meeting. 

3 


London, W.1), 


“y eneilty. 
: “The Elementary 


ds 





(at the Royal Astronomical 
London, W.1), at 5 p.m.— 
“Regular Honeycombs in Elliptic 








SocrETY OF CHEMICAL INDUSTRY, ROAD AND BUILDING MATERIALS 
rovp (at the Institution of Structural Engineers, 11 Upper Belgrave 
Street, London, 8.W.1), at 6 p.m.—Annual General Meeting; Mr. 
{ C. Warr: Chairman’s Address. 

RoyAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE (at Manson 
ouse, 26 Portland Place, London, W.1), at 7.30 p.m.—Dr. J. Car- 
ichael: ‘“‘Animal-Man Relationship in Tropical D —am in Africa’’. 
bursa INSTITUTE OF RADIOLOGY (in the Reid-Knox Hall, 32 
P Welbeck Street, London, W. 1), at 8 p.m.—Dr. Ralson Paterson : 
‘Studies in Optimum Dosage”’ (Twenty-ninth Mackenzie Davidson 
‘Memorial Lecture). 





Friday, May 16 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
Kensington Gore, London, 8.W.7), at 5 p.m.—Mr. J. Home Dixon : 
Radar Chart-Matching Devices’’. 

ROYAL INSTITUTION (at 21 Albemarle Street, 
i —Prof. Linus C. Pauling, For.Mem.R.S. : 
roteins”” 


London, W.1), at 
“The Structure of 


Saturday, May 17 


| BRITISH PSYCHOLOGICAL SoctETy, SOCIAL PSYCHOLOGY SECTION 
Fo the Department of Psychology, University College, Gower Street, 
vndon, W.C.1), at 2.30 p.m. —Prof. R. B. Cattell : ‘Experiments 


x Leadership and Synergy in Small Groups’. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER or ASSISTANT LECTURER IN MATHEMATICAL STATISTICS, 
and a RESEARCH ASSISTANT IN NUMERICAL ANALYSIS—The Registrar, 
The University, Liverpool (May 17). 

READERSHIP IN PHYSICS at St. Thomas’s Hospital Medical School— 
The Academic — University of London, Senate House, Lon- 
don, W.C.1 (May 19 

ASSISTANT LEOTURins IN THE DEPARTMENT OF CHEMISTRY—The 
Secretary, Queen's University, Belfast (May 20). 

ASSISTANTS (2) IN THE DEPARTMENT OF CHEMISTRY, to work mainly 
on the physical and inorganic side of the subject—The Secretary, 
The University, Aberdeen (May 20). 

DIRECTOR OF INSPECTION (METALLURGICAL) at Tatanagar—The 
High Commissioner of India, General Department, India House, Ald- 
wych, London, W.C.2, quoting 4/66A (May 20). 

READERSHIP IN BIOLOGY at St. Thomas's Hospital Medical School 
—The Academic Registrar, University of London, Senate House, 
London, W.C.1 (May 20). 

EXPERIMENTAL OFFICERS or ASSISTANT EXPERIMENTAL OFFICERS 
IN THE PLANT-BREEDING AND ENTOMOLOGY SECTIONS, and a PLANT 
BREEDER (Scientific Officer grade)—The Secretary, National V: hin 
Research Station, Wellesbourne, Warwick (May 26). 

CHAIR OF ZOOLOGY at Birkbeck College—The Academic Registrar, 
University of London, Senate House, London, W.C.1 (May 28). 

LECTURER IN AGRICULTURE, to assist in the development of the 
new Honours Degree in Agriculture (lecturing responsibilities will 
cover Crop Husbandry and Farm Management)—The Registrar, Wye 
College, Wye, Ashford, Kent (May 31). 

LECTURER IN MATHEMATICS at Auckland University College (Univer- 
sity of New Zealand)—The Secretary, Association of Universities of 
the British Commonwealth, 5 Gordon Square, London, W.C.1 (May 31). 

PRINCIPAL RESEARCh OFFICER and a RESEARCH OFFICER (gradu- 
ates in organic chemistry, biochemistry or microbiology ; experience 
of research connected with food preservation and processing a recom- 
mendation)—The Fishing Industry Research Institute (University 
of Cape Town), P.O. Box 1233, Cape Town, South Africa (May 31). 

PRINCIPAL RESEARCH OFFICER or SENIOR oa OFFICER at 
McMaster Animal Health Laboratory, Glebe, N.S.W., ke charge 
of a small research unit and to carry out research on jhelminth physio- 
logy and toxicology—The Chief Scientific Liaison Officer, ey 
Scientific Liaison Office, Africa House, Kingsway, London, W.C.2 
quoting No. 3809 (May 31). 

PROFESSOR OF BIOCHEMISTRY—The Secretary, 
Cork (May 31). 

READERSHIP IN PHILOSOPHY at the University of Hong Kong— 
The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, W.C.1 (May 31). 

RESEARCH OFFICER (Physical Chemist) IN THE BIOCHEMISTRY UNIT, 
Wool Textile Research Laboratory, Melbourne, to investigate the 
surface properties and reactions of protein films and related a 
of protein chemistry—The Chief Scientific Liaison Officer, Australian 
Scientific Liaison Office, Africa House, Kingsway, London, W.C.2, 
quoting No. 3835 (May 31). 

RESEARCH SCHOLARSHIPS AND POSTGRADUATE STUDENTSHIPS IN 
ARTS, SCIENCE AND ECONOMICS—The Registrar, University College, 
Leicester (May 31). 

SENIOR GENETICIST to continue the genetic and cytogenetic studies 
of the cotton plant started by the Corporation some 25 years ago, 
and to integrate these with the cotton-breeding programme in the 
Sudan—The Secretary, Empire Cotton Growing Corporation, 12 
Chantrey House, Eccleston Street, London, 8.W.1 (May 31). 

WELLCOME FELLOWSHIP for whole-time research in connexion with 
veterinary science or practice—Dr. W. R. Wooldridge, Animal Health 
Trust, 232-235 Abbey House, Victoria Street, London, 8.W.1 (June 10). 

LECTURERS IN CIVIL ENGINEERING: (a) Civil Engineering (Struc- 
tures), (b) Civil Engineering (Soil Mechanics and Road Engineering), 
(c) Geodesy and Railway Engineering, at the University of Hong Kong 
—The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, W.C.1 (June 15). 

PROFESSOR OF GEOLOGY AND MINERALOGY at the University of 
Adelaide, South Australia—The Secretary, Association of Universities 
of the British Commonwealth, 5 Gordon Square, London, W.C.1 
(June 30). 

PROFESSOR OF PURE MATHEMATICS at the University of Melbourne 
—The Secretary, Association of Universities of the British Common- 
wealth, 5 Gordon Square, London, W.C.1 (June 30). 

PROFESSOR OF STATISTICS at the University of Melbourne—The 
Secretary, Association of Universities of the British Commonwealth, 
5 Gordon Square, London, W.C.1 (August 31). 

ASSISTANT (Grade B) to teach Puysics at the advanced level of 
the General Certificate of Education, and an ASSISTANT (Grade A) to 
teach Puysics at Ordinary National Certificate level, in the Depart- 
ment of Applied Science, Ww olverhampton and Staffordshire Technical 
College—The Clerk to the Joint Education Committee, Education 
Offices, North Street, Wolverhampton. 

EXPERIMENTAL OFFICER at an out-station of the Royal Aircraft 
Establishment in Woodbridge, Suffolk, to lead a section engaged on 
the application of radar to ballistics and other trials—The Ministry 
of Labour and National Service, Technical and Scientific Register (K), 
Almack House, 26 King Street, Loudon, 8.W.1, quoting A.131/52 A. 

GRADUATE CHEMIST or PHYSICIST for slag- ‘refractory problems in 
connexion with iron and steel making—The Personnel Officer, British 
Iron and Steel Research Association, 11 Park Lane, London, W.1, 
quoting ‘Slags’. 

HONOURS GRADUATE IN Puysics for fundamental and applied 
research on fish preservation by smoking and drying ; and an HONOURS 
GRADUATE CHEMIST or BIOCHEMIST, and an ASSISTANT, for funda- 
mental and applied research on low-temperature preservation of foods 
—tThe Secretary, Herring Industry Research Board, 1 Glenfinlas 
Street, Edinburgh 3. 

PHYSICISTS AND ELRCTRICAL ENGINEERS (Experimental Officer 
grades) at a Ministry of Supply research establishment near Sevenoaks 
with knowledge and experience in (a) electronic circuit design with 
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particular reference to V.H.F. region or pulse technique, (b) experi- 
mental and developmental trials of equipment, including field trials, 
(c) development of electromechanical devices, (d) measurement of 
transient phenomena in connexion with electrical and explosive equip- 
ments, (e) radio for telemetry work, (f) design of aircraft radar; some 
experimental flying will be required, (g) development work on electrical 
components, preferably with experience of component design or 
inspection—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), Almack House, 26 King Street, London, 
W.C.1, quoting D.170/52A. 

READER IN THE DEPARTMENT OF SOIL SCIENCE AND CHEMISTRY, 
and a READER and a SENIOR LECTURER IN THE AGRICULTURAL 
DEPARTMENT—The Secretary, Imperial College of Tropical Agri- 
culture, at Trinidad, B.W.I., or 40 Norfolk Street, London, W.C.2. 

SCIENTIFIC AND TECHNICAL STAFF (with university degrees or 
equivalent qualifications) for research and development of gyro- 
scopes and instruments involving their use; DESIGNERS for design 
and engineering of large modern high-s wind tunnel, etc. : 
Starr for research on compressors, combustion and simulated altitude 
testing connected with gas turbine and jet-engine machinery ; 
INSTRUMENT TECHNICIANS, INSTALLATION DESIGNERS and DRAUGHTS- 
MEN for the development and installation of special instruments and 
instrumentation systems in aircraft; at the National Aeronautical 
Establishment of Canada, Ottawa—tThe Chief Scientific Liaison Office, 
National Research Council of Canada, Africa House, Kingsway, 
London, W.C.2. 

SENIOR LECTURER IN PHYSICS, to teach up to B.Sc. (Special) Degree 
standard—The Clerk to the Governing Body, Northern Polytechnic, 
Holloway, London. N.7. 

VICE-CHANCELLORSHIP OF THE UNIVERSITY OF WESTERN AUS- 
TRALIA—The Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W.C.1. 
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Proceedings of the British Society of Animal Production, 1951. 
Edited by I. L. Mason. Fifteenth Meeting (London, March 1951), 
The Incidence and Control of Bovine Mastitis; Sixteenth Meeting 
(Stratford-on-Avon, September 1951), Livestock Production from 
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Negretti and Zambra, Ltd. Report and Accounts 1951. Pp. 16. 
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Martin, W. J. Moyce, W. G. Penney, A. T. Price and C. K. Thornhill. 
Pp. 231-334. 268. No. 883, Vol. 244: Further Observations on the 
Turbulent Fluctuations in a Tidal Current. By K. F. Bowden and 
L. A. Fairbairn. Pp. 335-356. 5s. (London: Cambridge University 
Press, 1952.) _ [103 
Royal Technical College, Glasgow. Report on Research, Session 
1950-51. Pp. 48. (Glasgow: Royal Technical College, 1952.) [103 
Philosophical Transactions of the Royal Society of London. Series 
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from Jebel Tuwaig, Central Arabia. By W. J. Arkell; with Strati- 
graphical Introduction by R. A. Bramkamp and M. Steineke. Pp. 
241-313 +plates 15-31. (London : Cambridge University Press, mit} 
408. ) 
University of Cambridge: School of Agriculture. Memoir No. 23: 
A Summary of the Papers published by the Members of the Staff of 
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No. 6: Agricultural Economics at Cambridge, 1896-1951. Pp. 31. 
(Cambridge: School of Agriculture, 1952.) 2s. 6d. [103 
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Organisation for European Economic Co-operatio T 
Assistance Mission No. : The Control of 5, owen Dine 
European Countries. Pp. 80. (Paris: Organisation for Europe 
Economic Co-operation; London: H.M. ‘Velen Office 1 bes 
my ee >. ries k isi. [ 

ublications de l'Institut National pour I’Btude Agrono a 
Congo Belge. Bureau Cl ique, Communication So. 37 Cea 
de pluie au Congo Belge et au Ruanda-Urundi pendant la décs 
1940-1949. Pp, 248. (Bruxelles: Institut National pour |i 
Agronomique du Congo Belge, 1951.) (4 

_ Bulletin of the World Health Organization. Supplement 3: Medi ' 
Certification of Cause of Death ; Instructions for Physicians on t 
Use of International Form of Medical Certification of Cause of Deat 
Pp. 20. (Geneva: World Health Organization; London: 
Stationery Office, 1952.) 18.; 20 cents; 0.75 8 francs. jg 
_ New Zealand Forest Service. Annual Report of the Director ¢ 
Forestry for the Year ended 3lst March 1951. Pp. 79. (Wellingto 
Government Printer, 1951.) 18. 6d. (¢ 
_ University of California. Anthropological Records, Vol. 13, No.4 
Kuanyama Ambo Folklore. By E. M. Loeb. Pp. 285-336. (Berkel 
and Los Angeles: University of California Press; London: (Cay 
bridge University Press, 1951.) 50 cents. 3 [ 
_ Scientific Institutions and Scientists in Latin-America, per 
Vol. 1. Pp. iii+105, (Montevideo: Unesco Centro de Cooperacia 
Cientifica para America Latina, 1951.) 

Bulletin of the Illinois Natural History Survey. Vol. 25, Article 
Biology of the White Crappie in Lllinois. By Donald | $e 
Pp. 211-266. Vol. 25, Article 5: Commercial and Sport Fis 
Mississippi River between Caruthersville, Missouri and 

By Paul G. Barnickol and William C. Starrett. 

r Illinois Natural History Survey, 1951.) [ 

State of California: Department of Fish and Game, Bureau 
Marine Fisheries. Fish Bulletin No. 81: Purse Seines and ot 
Roundhau!l Nets in California. By W. L. Scofield. Pp. 83, Fi 
Bulletin No. 82: A Comparison of the Populations of Yellowfin Tun 
Neothunnus macropterus, from the Eastern and Central P: eo 
H. C. Godsil and E. C. Greenhood. Pp. 33. (Terminal, Calif.: § 
Fisheries Laboratory, 1951.) 

The Reform of the Indian Calendar. By M. N. Saha. Pp 
(Calcutta: Indian Science News Association, 1952.) 5 

Government of Hyderabad. Annual Administration Report of t 
Department of Mines and Geological Survey for the Year 1949- 
Pp. v+59. (Hyderabad : Government Press, 1951.) 3.8 rupees. [ 

Proceedings of the American Academy of Arts and Sciences. Vol. 
No, 2: Biographical Digests 4, Centennials and Polycentennials duri 
1952 with Interest for Chemists and Physicists. By Ernest H. Hun 
ress. Pp. 33-100. (Boston, Mass.: American Academy of Arts ai 
Sciences, 1952.) [ 

Bulletin of the American Museum of Natural History. Vol. q 
Article 3: A Revision of the Genus Annaphila Grote (Lepidoptei 
Phalaenidae), By Frederick H. Rindge and Claude I. Smith. P 
187-256. ldollar. Vol. 98, Article 4: Revision of the Nearctic Spec 
of the Pompilid Genus Pepsis (Hymenoptera, Pompilidae). By Pa 
David Hurd, Jr. Pp. 257-334. 1 dol (New York: America 
Museum of Natural History, 1952.) 1 

Smithsonian Institution : Bureau of American Ethnology. Bulle 
146: Chippewa Child Life and its Cultural Background. By Sister 
Inez Hilger. Pp. xiv+204+31 plates. (Washington, D.C.: Gove 
ment Printing Office, 1951.) 75 cents. {1g 

Illinois Natural History Survey. Biological Notes No. 25: Con 
mercial Fisheries of Illinois Rivers; a Statistical Report for 19 
By William C. Starrett and Sam A. Parr. Pp. 36. (Urbana, I 
Illinois Natural History Survey, 1951.) 1 
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arundinacea) by Soda and Mono-Sulphite Processes. By Chat 
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Chemical Pulps from Lannea grandis (jhingan). By Dr. R. V. Bhat ai 
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Chicago Natural History Museum. Popular Series, Zoology, No. 1 
The Truth about Snake Stories. By Karl P. Schmidt. Second editid 
> (Chicago: Chicago Natural History Museum, 1951.) 
ce 


hes of 
Dubuq 
Pp. 267-3 


nts. (1g 
East African Agriculture and ey Research Organisation : 


Origin and Objects. By Dr. B. A. Keen. Pp. 12. Annual Repd 
1950. Pp. ii+57. (Kikuyu: East African Agriculture and Forest 
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Commonwealth Scientific and Industrial Research Organizatio 
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Fourth Annual Report of the Pacific Marine Fisheries Commissid 
for the Year 1951. Pp. 16. (Portland, Oregon: Pacific Marine Fishe 
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